


 

May 2019 P a g e  | i 
TABLE OF CONTENTS 

TABLE OF CONTENTS  
1 Executive Summary ...................................................................................................... 1 

2 Introduction ................................................................................................................... 5 

2.1 General Information ................................................................................................................... 5 

2.2 Purpose of the Report ............................................................................................................... 5 

3 Background and Existing Facilities ........................................................................... 7 

3.1 Population and Growth ............................................................................................................. 7 

3.2 Water Usage Summary ............................................................................................................. 9 

3.3 Water Demand Development for Hydraulic Modeling ........................................................ 13 

3.4 Water Supply ............................................................................................................................. 17 

3.5 Water Treatment Plant ............................................................................................................ 22 

3.5.1 Aeration ............................................................................................................................. 25 

3.5.2 Flash mix ........................................................................................................................... 25 

3.5.3 Solids Contact Basins ..................................................................................................... 26 

3.5.4 Filters ................................................................................................................................. 27 

3.5.5 Transfer Well ..................................................................................................................... 28 

3.5.6 Transfer Pumps ................................................................................................................ 29 

3.5.7 Clearwell ............................................................................................................................ 30 

3.5.8 High Service Pumps ........................................................................................................ 30 

3.5.9 Backwash Basin & Recycle Pumps ............................................................................... 31 

3.5.10 Sludge pump station ....................................................................................................... 32 

3.5.11 Office/Maintenance Room ............................................................................................. 32 

3.5.12 Chemical Feed .................................................................................................................. 32 

3.5.13 SCADA ................................................................................................................................ 34 

3.5.14 Service and Backup Power ............................................................................................. 34 

3.6 Distribution System ................................................................................................................. 34 

3.6.1 Storage .............................................................................................................................. 35 

3.6.2 Booster Pumps ................................................................................................................. 37 

3.6.3 Piping ................................................................................................................................. 37 

4 Kansas Department of Health and Environment - Compliance .......................... 39 

4.1 General ....................................................................................................................................... 39 



 

May 2019   P a g e  | ii 
Executive Summary 

4.2 Safe Drinking Water Act Reauthorization (SDWA) ............................................................. 40 

4.3 Disinfectants and Disinfection By-Products Rule (D/DBPR) ............................................ 40 

4.4 Lead and Copper Rule (40 CFR Part 141 Subpart I) ........................................................... 41 

4.5 Groundwater Rule .................................................................................................................... 41 

4.6 Revised Total Coliform Rule (RTCR) ..................................................................................... 41 

4.7 Organic and Inorganic Chemicals ......................................................................................... 42 

4.8 Kansas Administrative Regulations K.A.R. 28 .................................................................... 42 

4.9 Kansas Statutes Annotated ................................................................................................... 43 

4.10 Policies, General Considerations and Design Requirements for Public Water Supply 
Systems in Kansas .................................................................................................................. 43 

4.11 Bioterrorism Act ....................................................................................................................... 44 

4.12 Occupational Safety and Health Administration Rules (OSHA) ....................................... 44 

5 Hydraulic Model Analysis .......................................................................................... 45 

5.1 Evaluation of Existing Conditions ......................................................................................... 46 

5.2 Evaluation of Future Condition .............................................................................................. 47 

6 Improvement Alternatives ......................................................................................... 49 

6.1 Water Supply Improvements .................................................................................................. 50 

6.1.2 Well Improvements .......................................................................................................... 50 

6.2 Supplemental Water Purchasing ........................................................................................... 53 

6.3 Water Treatment Plant Short Term Repairs & Improvements .......................................... 58 

6.3.1 Aerator ............................................................................................................................... 58 

6.3.2 Flash mix/Splitter............................................................................................................. 59 

6.3.3 Solids Contact Basins ..................................................................................................... 60 

6.3.4 Filters ................................................................................................................................. 60 

6.3.5 Transfer well and pumps ................................................................................................ 62 

6.3.6 Clearwell ............................................................................................................................ 65 

6.3.7 Backwash/Sludge Handling ........................................................................................... 65 

6.3.8 CONTROLS ........................................................................................................................ 66 

6.4 Expansion of Existing Water Treatment Plant .................................................................... 70 

6.4.1 Aerator ............................................................................................................................... 70 

6.4.2 Solids Contact Basin ....................................................................................................... 70 

6.4.3 Filters ................................................................................................................................. 70 

6.4.4 Chemical Feed .................................................................................................................. 71 



 

May 2019   P a g e  | iii 
Executive Summary 

6.4.5 High Service Pump .......................................................................................................... 71 

6.5 Construction of a New Water Treatment Plant ................................................................... 74 

6.5.1 General ............................................................................................................................... 74 

6.5.2 Aerators ............................................................................................................................. 78 

6.5.3 Recarbonation .................................................................................................................. 78 

6.5.4 Flash Mix/Flow splitter ................................................................................................... 78 

6.5.5 Solids Contact Basins ..................................................................................................... 78 

6.5.6 Filters ................................................................................................................................. 79 

6.5.7 Clearwell ............................................................................................................................ 79 

6.5.8 Office/Lab .......................................................................................................................... 80 

6.6 Supply and Treatment Alternatives ...................................................................................... 84 

6.7 Distribution System Improvements ...................................................................................... 88 

6.7.1 Waterline Looping Improvements ................................................................................. 88 

6.7.2 Waterline Replacement Improvements ........................................................................ 98 

6.7.3 Additional Valves and Flushing Hydrants .................................................................... 98 

6.7.4 Record Keeping .............................................................................................................. 100 

6.7.5 Distribution Storage Capacity Improvements ........................................................... 100 

7 Recommendations ................................................................................................... 102 

7.1 Supply Recommendations ................................................................................................... 102 

7.2 Water Treatment Plant Recommendations ....................................................................... 102 

7.3 Water Distribution Recommendations ............................................................................... 103 

8 Financing Options ..................................................................................................... 104 

8.1.1 USDA – Rural Development ......................................................................................... 104 

8.1.2 Community Development Block Grant Program ....................................................... 105 

8.1.3 Kansas Public Water Supply Loan Fund .................................................................... 105 

8.1.4 Private Funding .............................................................................................................. 106 

8.1.5 Current Debt .................................................................................................................... 107 

8.1.6 Water Rates ..................................................................................................................... 107 

9 Proposed Improvement Schedule .......................................................................... 108 

 

  



 

May 2019   P a g e  | iv 
Executive Summary 

TABLES 
Table 3-1 — Census Data .......................................................................................................................... 7 

Table 3-2 — Residential Building Permits .............................................................................................. 8 

Table 3-3 — Industrial water use summary ........................................................................................... 9 

Table 3-4 — Residential Water Use ....................................................................................................... 10 

Table 3-5 — Total Water Usage Summary ........................................................................................... 11 

Table 3-6 — Water Usage Summary ...................................................................................................... 13 

Table 3-7 — Top 7 High Water Usage Customers ............................................................................... 14 

Table 3-8 — Potential Development Areas ........................................................................................... 15 

Table 3-9 — Well Summary ..................................................................................................................... 17 

Table 3-10 — Historical Raw Water Quality ......................................................................................... 22 

Table 3-11 — 2018 Raw Water Quality .................................................................................................. 22 

Table 3-12 — Distribution System Pipe Inventory .............................................................................. 38 

Table 6-1 — Supply Improvements Opinion of Cost ........................................................................... 53 

Table 6-2 — De Soto Connection ........................................................................................................... 56 

Table 6-3 — Water Treatment Plant Short Term Repairs Cost Opinion .......................................... 68 

Table 6-4 — Water Treatment Expansion Cost Opinion ..................................................................... 73 

Table 6-5 — New Water Treatment Plant Opinion of Probable Cost 81 

Table 6-6 — Improvement Alternatives Summary Costs ................................................................... 88 

Table 6-7 — Alternate No. 1 Estimated Twenty-Year Present Worth ............................................... 89 

Table 6-8 — Alternate No. 2 Estimated Twenty-Year Present Worth ............................................... 90 

Table 6-9 — Alternate No. 3 Estimated Twenty-Year Present Worth ............................................... 91 

Table 6-10 — Alternate No. 4 Estimated Twenty-Year Present Worth ............................................. 92 

Table 6-11 — Alternate No. 5 Estimated Twenty-Year Present Worth ............................................. 93 

Table 6-12-- Proposed Distribution System Improvements Opinion of Cost ................................. 97 

Table 6-13 -- Prioritization Weighted Percentages ............................................................................. 98 

FIGURES 
Figure 3-1 — Areas of Potential Future Development ........................................................................ 16 

Figure 3-2 — Well Location Map of Existing System .......................................................................... 20 

Figure 3-3 — Well No.5 Figure 3-4 — Well No.6 ............................................................................... 21 

Figure 3-5 — Well No.7 Figure 3-6 — Well No.8 ............................................................................... 21 

Figure 3-7 — Well No.9 ............................................................................................................................ 22 

Figure 3-8 — Existing Water Treatment Plant Flow Schematic ........................................................ 24 

Figure 3-9 — Existing Aerators ............................................................................................................... 25 



 

May 2019   P a g e  | v 
Executive Summary 

Figure 3-10 — Flash mix with turbulent surface ................................................................................. 25 

Figure 3-11 — Solids Contact Basin ...................................................................................................... 26 

Figure 3-12 — Solids contact basin with launder condition .............................................................. 26 

Figure 3-13 — Typical condition of filter face piping .......................................................................... 28 

Figure 3-14 — Transfer Well access hatch .......................................................................................... 29 

Figure 3-15 — Transfer pumps ............................................................................................................... 29 

Figure 3-16—Clearwell ............................................................................................................................. 30 

Figure 3-17 — Clearwell Base ................................................................................................................. 30 

Figure 3-18 — High Service Pumps ....................................................................................................... 31 

Figure 3-19—Backwash return pump station ...................................................................................... 32 

Figure 3-20 — High School Tank Fill Time ........................................................................................... 37 

Figure 5-1 — Potential Growth Areas and Feed Point ........................................................................ 48 

Figure 6-1 — Well Improvements ........................................................................................................... 52 

Figure 6-2 — De Soto Supply Connection ............................................................................................ 57 

Figure 6-3 — Proposed Modifications to Existing Filter Buildings ................................................... 63 

Figure 6-4 — Preliminary for a New Office, Laboratory and Chemical Feed Building ................... 64 

Figure 6-5 — Proposed Improvements Site Plan ................................................................................ 67 

Figure 6-6 — Existing Facility Expansion ............................................................................................. 72 

Figure 6-7 — Proposed Layout ............................................................................................................... 77 

Figure 6-8 — Looping Improvement A .................................................................................................. 94 

Figure 6-9 — Looping Improvement B .................................................................................................. 95 

Figure 6-10 — Looping Improvement C ................................................................................................ 96 

Figure 6-11 — Proposed Additional Flushing Hydrant ....................................................................... 99 

Figure 6-12 — Proposed Additional Water Valves ............................................................................ 100 

APPENDICES 
APPENDIX A – WELL INFORMATION 
APPENDIX B – WATER QUALITY DATA 
APPENDIX C – WATER USE DATA 
APPENDIX D – KDHE CORRESPONDENCE 
APPENDIX E – FEMA MAP 
APPENDIX F – MSDS SHEETS 
APPENDIX G – FINANCIAL AUDIT EXCERPT 
APPENDIX H – EQUIPMENT PROPOSALS, EXPANDED TREATMENT PLANT 
APPENDIX I – EQUIPMENT PROPOSALS, NEW TREATMENT PLANT 
BACK POCKET– WATER DISTRIBUTION MAP AND WATERLINE REPLACEMENT PRIORITY MAP   



 Preliminary Engineering Report 

 

May 2019   P a g e  | 1 
Executive Summary 

1 EXECUTIVE SUMMARY 
This Preliminary Engineering Report evaluates the capability of the City of 

Eudora’s existing water system, including the supply, treatment, and distribution 

components, to reliably meet demands that are expected to be placed on the system 

within the next twenty years. The twenty-year demands were derived from past water 

use and projected growth, resulting in an expected year 2040 peak day diverted water 

requirement of 1.2 million gallons per day (mgd). In order to continue operating the 

treatment plant 14 hours per day, as is currently done, a plant capacity of 2.14 mgd is 

needed.  

Eudora is currently surrounded on the east, south, and west sides by Douglas 

County RWD 4 and Johnson County RWD 7, which leaves a limited area that could be 

served by Eudora. The demands that would be placed on the water system by 

development within the ultimate service area are estimated to be 1.4 mgd (peak day), 

which would require a 2.5 mgd water treatment plant. 

Although the service area not within the adjacent water districts is currently 

limited, the City would like to expand and serve a larger area on the south side of K-10. 

If the City were to reach agreement with adjacent Districts, an ultimate treatment plant 

capacity of 8.3 mgd would be required. With this in mind, facility improvements in this 

report consider the ability to expand facilities to meet such a demand.  

The City possesses sufficient water rights to meet the 2.5 mgd demand 

expected from full buildout of the area currently servable by the City. Recommended 

improvements to the water supply system include raising equipment above the 

projected 100-year flood elevation, relocating Well No.5, installing a second raw 

waterline under the Wakarusa River, and installing a new raw waterline parallel to a 

portion of the existing waterline. 
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The water treatment plant site is shared by the street and electrical 

departments and is located within the flood plain. Different sections of the facility are 

twenty-two, forty, or in excess of fifty years old. The 1.87 mgd facility has served the 

community Well for many years, but it is aging and requires constant adjustment by 

operators to produce a quality product. To keep the facility in operation for another 

twenty years would require overhaul of several structures, and improvements in the 

electrical, chemical and pumping systems. If the facility were to remain in operation, a 

new office/lab and chemical feed building will be needed. Expanding the facility by 

fifty percent (construct a third treatment train) would result in a facility having a 

capacity of 2.8 mgd that is capable of meeting the expected demand at full buildout of 

the area currently servable by the City. This approach would not allow for additional 

expansion of the plant if the City was able to serve an expanded area. 

Connection to a nearby system was also considered. Douglas Co. RWD 4 and 

Johnson Co, RWD 7 (Miami 2 source) use surface water, which would not be expected 

to mix Well with Eudora’s ground water. De Soto operates a ground water system that 

would be compatible with Eudora, and De Soto has spare capacity at their water 

treatment plant. A connection to purchase directly from De Soto would require 

approximately 24,500 lineal feet of 12” waterline. The cost to connect to De Soto 

through that means is prohibitive for use as an emergency connection or for 

supplemental water. Lamp Rynearson does not recommend that Eudora purchase all 

water from De Soto. If a less expensive means of connecting to De Soto’s system is 

found, it should be considered for an emergency connection or to supplement what 

can be produced by Eudora. 

The report also considered construction of a new water treatment plant, either 

on the existing site or on a new site. Either case would require keeping the existing 

facility in operation during new construction. A new facility would be constructed so 
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that it could be expanded in the future if the City is able to serve a larger area in the 

future. The first phase would consist of two parallel treatment trains each having a 

capacity of 2.1 mgd, for a total capacity of 4.2 mgd. This provides a larger capacity 

facility than is currently needed, which would allow operators flexibility during 

maintenance operations. The new plant could be laid out to allow expansion to 8.4 

mgd if the service area were to expand. If a new water treatment plant were 

constructed on the existing site, the existing electrical and street department facilities 

on that site would need to be relocated. Consideration of where they would be 

relocated to, and the cost of that relocation, is beyond the scope of this report. Were a 

new water treatment plant to be constructed at a different site, the new facility could 

be located above the flood plain, and the existing electrical and street department 

facilities could remain in their existing location with room for expansion. 

The water distribution system is in good condition and only in need of relatively 

minor improvements. These improvements include replacement of waterlines that are 

beyond their useful life, installing waterlines to complete loops, and installation of 

additional valves and flushing hydrants. 

Lamp Rynearson recommends making the noted improvements to the water 

supply system, extending the water supply line to a new treatment plant site, 

constructing a new treatment plant, and making the noted improvements to the 

distribution system. The costs of a new treatment plant that are presented in the 

report are for the construction of a new treatment plant on the existing site, and do not 

include costs to relocate the existing street and electrical department facilities. The 

cost to construct the plant on an alternative site will be on the order of an additional 

$1,000,000 to extend the raw waterline, finished waterline, and sludge line, and be able 

to purchase the necessary property. The estimated total cost of the recommended 

improvements to the supply, treatment, and distribution systems is approximately 
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$12,600,000 in 2018 dollars. Construction costs are currently increasing approximately 

6% per year.  In order to avoid having to perform additional maintenance on the 

existing facility, planning for the new facility should begin immediately. 
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2 INTRODUCTION 

2.1 GENERAL INFORMATION 

The City of Eudora, Kansas is located on Kansas State Highway 10 (K-10) in 

Douglas County, approximately four miles east of Lawrence and nine miles west of 

Olathe. The largest portion of the City, including the downtown area, lies between the 

Wakarusa River and K-10. Newer areas of development are located south of K-10, and 

the greatest part of future residential development is expected to occur within that 

area. Light industrial and commercial development is planned in the business park at 

the east edge of Eudora. The City, which produces its own drinking water, has an 

estimated current population of 6,329. 

The water treatment system is operated by the City. Administrative 

responsibility of the water treatment plant lies with Branden Boyd, the Public Works 

Director. Operational responsibilities of the water treatment plant are held by several 

operators holding the following certifications: 

Rusty Tournade, Chief Operator, No. 18569 

James Eldon Brown, No. 4697 

Travis Ramos, No. 18814 

Lawrence Steele, No. 18480 

2.2 PURPOSE OF THE REPORT 

In 2018, the City of Eudora retained the services of Larkin Lamp Rynearson 

(LRA) to perform an engineering analysis of the existing drinking water system. The 

analysis includes a review of the water supply system, the water treatment plant, and 

the water distribution system. This report is a result of that analysis, and includes a 
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review of existing facilities, recommendations for improvements to allow continued 

reliable operation, and recommendations to accommodate future growth. 
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3 BACKGROUND AND EXISTING FACILITIES 

3.1 POPULATION AND GROWTH 

Table 3-1 below shows historical census data for the City of Eudora. 
Table 3-1 — Census Data 

Year Population Average Annual 
Growth 

1970 2,071  

1980 2,934 3.54% 

1990 3,006 0.24% 

2000 4,307 3.66% 

2010 6,136 3.60% 

2017[1] 6,329 3.15% 

[1] Estimated; source: https://www.census.gov/quickfacts/eudoracitykansas 

While the City experienced population growth above 3.6% from 1990 to 2010, 

the average annual growth rate between 1970 and 2010 was 2.75%. Based upon the 

number of residential building permits issued between 2010 and 2018, the annual 

average growth rate during the last decade has been closer to 0.5%. The growth 

estimate over the last decade assumes increases in population are housed in new 

homes, and there are on average 2.7 people per home (discussed below). The number 

of new building permits issued over the last decade is shown in Table 3-2 below. 

  

https://www.census.gov/quickfacts/eudoracitykansas
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Table 3-2 — Residential Building Permits 
Year Residential Building Permits 
2010 8 
2011 3 
2012 4 
2013 12 
2014 15 
2015 9 
2016 6 
2017 21 
2018 32 

Based upon the number of permits issued, Eudora had an approximate 2018 

population of 6,400. Calculating the average annual increase since 1970 using the 

estimated 2018 population results in an average growth rate of 2.38%. For purposes of 

this report, an annual growth rate of 2.5% will be used. Using an annual growth rate of 

2.5%, the estimated 2040 population would be 11,020. Of the areas planned for future 

growth, some will be served by the City, others by surrounding water districts. 

Estimates in this report assume that growth will first occur in the areas that will be 

served by the City water system. As such, it is necessary to estimate the population 

that can be accommodated by that area. 

There are approximately 78 acres of developable residential area within the 

existing City Limits. Assuming 85% of the total area can be used for lots, and a density 

of ten people per acre, at full build out, this area would contribute an approximate 

population increase of 660 people. There are two separate areas outside the existing 

City Limits that are within the planned residential growth area, that are also outside 

existing rural water districts. These two areas consist of approximately 223 acres 

south of K-10 and approximately 479 acres north of K-10 east of the City. Using the 

same assumptions, these two areas could contribute approximately 1,895 and 4,070 

people, respectively. These areas are illustrated in Figure 3-1 on page 18. 
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Adding the assumed population that could be accommodated by identified 

growth areas that are not already served by the adjacent rural water districts, the 

population that could ultimately be served by the water system is 12,954. Based upon 

the assumed 2.5% annual growth rate, the ultimate population served by the City water 

system would be reached by 2047. 

The ultimate population expected to be served by the water plant is slightly 

larger but very near to the estimated year 2040 population. Assuming growth during 

the next twenty years occurs at the estimated rate and within the areas that can be 

served by City water, the City should plan improvements to serve the 12,954 

population. To make those plans, the proceeding section will study recent water 

demands and estimate future water demands based upon past water demands and 

assumed population. 

3.2 WATER USAGE SUMMARY 

The City reports annual water use by Class: Industrial (includes bulk sales); 

Residential (includes commercial); free (City use); and lost water. Table 3-3 below 

summarizes industrial water use from 2013 through 2018. Bulk water is that sold from 

the bulk station located outside the water treatment plant gate. Industrial sales are to 

a single customer, HP Pelzer. 

Table 3-3 — Industrial water use summary 

Year 
Industrial 
(Gallons) 

Bulk 
(Gallons) 

Reported 
Total 

(Gallons) 

Calculated 
Total 

(Gallons) 

% 
Change 

2013  14,818 1,480,000   
2014  1,420,000 1,421,000   
2015 1,386,000[1] 11,087,000 12,473,000   
2016  12,862,000 1,187,000 14,049,000 12.6 
2017 4,472,000 11,810,000 16,160,000  15.0 
2018 4,745,000 15,419,000  20,164,000 24.8 

[1] Calculated 
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At the time this report was written, the 2018 sales had not yet been reported but 

metered totals were available. There appears to be a wide swing in the reported 

“industrial sales,” however, bulk sales may not have been included in the reported 

amount. There has been a significant increase in use during the last few years. 

However, 2018 was a dry year and significant industrial growth is not expected. For the 

purposes of this report, average annual sales of fifteen million gallons will be used. 

Table 3-4 below summarizes residential use from 2013 through 2018. As with 

the industrial use, 2018 sales volumes have not been reported, but metered totals are 

available. 

Table 3-4 — Residential Water Use 

Year Residential 
Gallons 

No. of 
Residential 

Meters 

School 
Gallons 

Commercial 
Gallons 

No. of 
Comm. 
Meters 

Total 
Reported 
Gallons 

Calculated 
Reported 
Gallons 

% 
Change 

2013  2,156   131 134,009,000   
2014  2,198   98 136,598,000  1.93 
2015  2,190   54 138,843,000  1.64 
2016  2,196   102 139,087,000  0.18 
2017 114,906,000 2,337 5,126,000 6,290,000 162 125,881,000  (9.49) 
2018 114,706,000  5,070,000 6,586,000   126,362,000 0.38 

 

The rate of increase in residential water use decreased from 2013 to 2016, and 

use declined sharply during 2017.  In spite of the dry weather of 2018, use only 

rebounded slightly during that year.  Although census data shows a steady increase in 

population, recent residential water use does not appear to be increasing at the same 

rate. Based upon the total residential use of 114,906,000 gallons during 2017, and the 

reported 2,317 meters, the average use per meter is 49,593 gallons, or 136 gallons per 

day per meter.  Assuming the above 2017 population of 6,329, there are an average of 

2.7 people per meter, the resultant average water use would be 50 gallons per capita, 

per day (gpcpd). For purposes of this report, residential, school and commercial use 
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will all be estimated to increase at the same average rate of 2.5% that is being used for 

population growth, beginning with an average 2018 use of 346,120 gallons per day. 

Table 3-5 — Total Water Usage Summary 

Year Industrial 
(Gallons) 

Res/Comm 
(Gallons) 

City Use 
(Gallons) 

Lost Water 
(Gallons) 

Total Water 
Diverted 
(Gallons) 

Lost Water 
Percentage 

Percent 
Change 

2013   25,893,000 32,394,000 194,761,000 16.6%  
2014   17,086,000 42,373,000 197,478,000 21.5% 1.40 
2015 12,473,000 138,843,000 11,578,000 36,934,000 199,828,000 18.5% 1.19 
2016 11,087,000 139,087,000 25,290,000 19,620,000 185,184,000 10.6% (7.33) 
2017 16,160,000 125,881,000 11,765,000 4,950,000 158,756,000 3.1% (14.3) 

 

The data in the table above shows a widely variable use in City water between 

twelve million and twenty-six million gallons per year. A significant growth in City 

facilities is not expected. For purposes of this report, an average use of nineteen 

million gallons per year will be used. The amount of lost water (which includes water 

used at the treatment plant) also varies widely per year. Although the amount as a 

percentage of total diverted has decreased the last few years, fourteen percent of the 

total diverted will be used for purposes of this report. As with the amount of residential 

water sold, the rate of increase in total amount diverted decreased from 2013 to 2015, 

with a sharp decrease in diverted water in 2017.   

Using the above historical water use data and assumptions, average use per 

day in year 2040 would be: 

 Bulk and industrial = 15,000,000 gallons per year/365 days = 41,100 gpd  

 2040 Residential use = 346,120 gallons * 1.025^22 = 595,870 gpd  

 2047 Residential use = 346,120 gallons * 1.025^29 = 708,300 gpd 

City use = 19,000,000 gallons per year/365 days = 52,050 gpd  

 Total sales = 689,000 gpd 

 Total average day diverted = 689,000/0.86 = 801,200 gpd 
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 Peak day diverted = 801,200 * 1.5 = 1.2 mgd 

Minimum 2040 plant capacity (meet peak day in 14 hours operation) = 1.2/.56 = 

2.14 mgd 

 Ultimate 2047 plant capacity = 2.5 mgd 

For the new equipment to have the same size and capacity of the existing 

equipment, a 50% increase in the existing plant capacity to 1,950 gpm (2.8 mgd) would 

be required (whether to expand or replace the existing plant will be discussed in a later 

section). If Well improvements were made that would allow the plant to operate at its 

rated 1.87 mgd rate, fourteen hours of operation would produce approximately 0.94 

mgd. Peak day demand is estimated to reach 0.94 mgd by 2036. Plant expansion or 

replacement is recommended to be completed by 2036. 

The City is currently negotiating with Douglas Co. RWD No.4, which if 

successful, will result in the City providing water service to a larger area that would 

include that encompassed by K-10 on the north, N 1200 Rd on the south, E 1900 Rd on 

the west and the county line on the east. The additional area would add approximately 

4,000 acres to the service area. Assuming an average of three houses per acre and 2.7 

people per house, the additional area could accommodate up to an additional 32,400 

people. If that were to occur, assuming a combined residential, school, and 

commercial demand of 64 gpcpd, and fourteen hours of plant operation, the water 

treatment plant would need to be expandable to an ultimate capacity of 8.3 mgd: 

 Additional population =       32,400 

Residential, school & commercial gpcpd  =    64 gal. 

 Additional average demand per day =     2.07 mgd 

 Peak day additional demand = (1.5 * 2.07) =    3.14 mgd 

 Additional amount diverted = 3.14/0.86 =     3.65 mgd 

Additional plant capacity, 14 hours per day = 3.65 * (24/14) = 6.26 mgd 
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If the City were to serve the entire area under discussion and the area fully 

developed, the ultimate demand would be on the order of 4.85 mgd and, at fourteen 

hours per day operation, the treatment plant capacity required would be 8.3 mgd. 

3.3 WATER DEMAND DEVELOPMENT FOR HYDRAULIC MODELING 

To evaluate the distribution system, daily demands were calculated from 

historical data discussed in the preceding section. These water demands are required 

flow rates for each of the City’s customers. Table 3-6 below summarizes the water 

usage data from Section 3.2, which was used to develop the customer demands.  

Table 3-6 — Water Usage Summary 

Year 

Water Usage Summary (gallons) 

Industrial Res./Comm. Free/City Unaccounted 
Water 
Loss 
(%) 

Total 
Diverted 
(gallons) 

Percent 
Change 

2013 No Data No Data 25,893,000 32,394,000 16.6% 194,761,000  

2014 No Data No Data 17,086,000 42,373,000 21.5% 197,478,000 1.4% 
2015 12,473,000 138,843,000 11,578,000 36,934,000 18.5% 199,828,000 1.2% 
2016 14,049,000 139,087,000 25,290,000 19,620,000 9.9% 198,046,000 -0.9% 
2017 16,282,000 125,881,000 11,765,000 4,950,000 3.1% 158,878,000 -19.8% 
2018 20,164,000 126,362,000 No Data No Data n/a 169,551,000 6.7% 

Average 15,742,000 132,543,250 18,322,400 27,254,200 13.9% 181,575,750 -4.5% 
[1] Assumed from historical data 

Water demand is classified into three flow categories:  

• Average daily flow (ADF) 

• Maximum daily flow (MDF)  

• Peak hour flow (PHF) 

Average daily flow is the total yearly quantity of water distributed divided by the 

number of days in the year. ADF and the other demand categories includes losses or 

“unaccounted water.” Maximum daily flow is the highest water usage day of the year, 

and typically occurs in the summer months during irrigation season. For the purpose 
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of this report, MDF is calculated to be 1.5 multiplied by ADF. The water treatment 

facilities must be capable of treating this quantity of water. Peak hour flow, or PHF, is 

the maximum quantity of water used during any single hour of the year. PHF is 

calculated as 3.0 multiplied by the AD demand or 2.0 multiplied by the MDF. Due to 

data limitations, water demands were assumed to be the same for every customer 

except for the top seven (7) highest water users. These customers are detailed in 

Table 3-7.  

Table 3-7 — Top 7 High Water Usage Customers 

Customer 
Water 
Usage 
(gal) 

Demand 
(gal/mo) 

ADF 
(gpm) 

MDF 
(gpm) 

PHF 
(gpm) 

HP Pelzer 5,176,364 431,364 9.8 14.8 29.5 
Eudora Elementary School 957,818 79,818 1.8 2.7 5.5 
Eudora Middle School 1,947,182 162,265 3.7 5.6 11.1 
Eudora High School 2,168,727 180,727 4.1 6.2 12.4 
Product Plus 360,000 30,000 0.7 1.0 2.1 
Galser Williams 402,000 33,500 0.8 1.1 2.3 
Car Wash 1,622,000 135,167 3.1 4.6 9.3 

Water demands used in the hydraulic model for the residential, commercial (not 

included in “top 7”), and the City users were developed from the 2013-2018 water 

usage averages. The average annual water usage minus the top 7 users for this period 

was 168,170,659 gallons.  There was an estimated 2,519 water meters for the 

residential, commercial (not included in “top 7”), and the City users at the end of 2018. 

This equates to an ADF of 183 gallons per day or 0.127 gpm per customer.  Using the 

same peaking factors, the MDF and PHF are calculated to be 0.191 gpm and 0.381 

gpm, respectively. 

There was an estimated 2,532 total water meters at the end of 2018. With the 

assumed growth rate of 2.5%, the projected number of total water meters for 2040 

would be 4,360. To project this growth in the hydraulic model the 0.127 gpm flow rate 

was assumed for any future customers. With this flow rate the total additional water 
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demand for 2040 is 232 gpm.  In the hydraulic model this demand was spread over six 

areas identified to be high potentials for future subdivisions. Table 3-8 is a summary 

of the areas with assumed lots sizes from the City's comprehensive plan. Figure 3-1 

on the next page is a map with the potential development locations. 

Table 3-8 — Potential Development Areas 

Area Sq Ft Acres Category 

Assumed 
Lot 

Size (acres) 

No. of 
Water 
Meters 

Assumed 
ADF 

(gpm) 
Area 1 2,936,039 67 single family 0.37 182 24.8 
Area 2 493,275 11 single family 0.37 31 4.2 
Area 3 9,720,677 223 single family 0.37 603 82.0 
Area 6 3,247,874 75 mixed use 0.20 373 50.7 
Area 5 3,190,637 73 single family 0.37 198 26.9 
Area 4 20,865,885 479 single family 0.37 1295 176.1 
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Figure 3-1 — Areas of Potential Future Development 
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3.4 WATER SUPPLY 

The treatment plant uses groundwater as a source of supply. The water supply 

system consists of six Wells (one of which is currently under construction). The oldest, 

Well No. 5, is located within the water treatment plant compound on the south side of 

the Wakarusa River, and primarily provides water during peaks and emergencies. All 

the other Wells are in a field approximately one-half mile north and one mile west of 

the water treatment plant on the north side of the Wakarusa River. A summary of the 

Wells is provided in Table 3-9. 

Table 3-9 — Well Summary 
Well Number 5 6 7 8 9 10 

KWO File No. 21420 38063 38064 42939 45800 43655 49364 

Authorized Annual AF 132.515 214.138 190.695 245.511 245.511 149.332 

Authorized Rate 
(gpm) 480 325 325 650 450 850 

Actual avg Rate 
(gpm) 

268 217 235 252 238  

Status Certificate 
Issued 
8/7/90 

Certificate 
Issued 
11/23/99 

Certificate 
Issued 
11/23/99 

Permit to 
Proceed 
expires 
12/31/22 

Permit to 
Proceed 
expires 
12/31/24 

Under 
Construction 
Permit to 
Proceed 
expires 
12/31/36 

Historical max use 
during perfection 

   
243.71 AF 227.17 AF 

 

 

Supporting information for the above Table 3-9 is located in Appendix A. The 

total allowable combined annual diversion for all Wells is 345 million gallons, or a daily 

average of 0.945 mgd. The existing water rights are adequate for the year 2047 

average day demand of 0.8 mgd that was calculated in Section 3.2. However, if the 

City were to serve the expanded area south of K-10 in the years beyond 2047, the 

existing Well field will be inadequate. With all of Wells five through nine operating at 
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once, the current maximum flow rate that can be delivered to the water treatment plant 

is approximately 1,150 gpm. 

Municipalities generally have twenty years after the Permit to Proceed has been 

issued to complete the water right perfection process. Once the perfection process is 

complete, the authorized annual diversion will be based upon the greatest amount 

used in a year during the perfection process. If a municipality is experiencing growth, 

the perfection process can be extended a maximum of twenty additional years, in five-

year increments.  The permit for Well No.8 has been extended one time. Well No.9 is 

operating under its initial permit. Well No.8 withdrew eighty million gallons during 

2018, and the City will be applying for certification.  Well No.9 has not yet withdrawn 

the authorized annual amount during the perfection period, but the City plans to do so 

during 2019. 

All the Wells are located within the 100-year flood zone, and Well No.6 is within 

the expected 50-year flood hazard zone. Current FEMA mapping provides 100-year 

flood elevations across the Well field, elevations which are higher than the noted flood 

elevation on some of the construction plans for the Wells.  

Well No.5 is located within the fenced water treatment plant compound in a 

high traffic material storage area and is within 100’ of active railroad tracks. Wells 

No.6 and No.7 are fenced, with a 100’ buffer all around. Wells No.8 and No.9 are 

located within cultivated fields and are not separately fenced, but, are accessed from a 

locked gate. Well No.10 is currently under construction. 

Figure 3-2 on page 22 shows the location of the Wells in relation to the water 

treatment plant. The City has a 99-year lease (signed in January 1986) on the 200’ x 

1,050’ tract of land that Wells No.6 and No.7 are located on. The City owns the 200’ 

square parcel of land at Well No.8 and the 116’ x 200’ parcel of land at Well No.9. The 



 Preliminary Engineering Report 

 

May 2019   P a g e  | 19 
Background and Existing Facilities 

City has a 100’ x 100’ permanent easement for Well No.10, as well as 20’ wide access 

easements between the Well sites. 

The power for Wells No.6 through No.10 is supplied from two different 

locations. The power supply for Wells No.6 and No.10 is delivered from a transformer 

pole located on the north side of N 1500 Road near Well No.6. The service for Wells 

No.6 and No.10 is 480-volt, three-phase, four-wire. The service for Wells No.7, No.8, and 

No.9 is delivered from a separate transformer pole located on the north side of N 1500 

Road near Well No.7. The service for Wells No.7 through No.9 is 480-volt, three-phase, 

four-wire. All the Wells except No.10 are equipped with 15 horsepower motors. The 

control and starter panels for Well No.6 are located at Well No.6. The control and 

starter panels for Wells No.7; No.8; and No.9 are all located at Well No.7. All Wells 

communicate to the water treatment plant by radio. The starter and control panel for 

Well No.10 is located at Well No.10. Wells No.6 through No.10 are all equipped with 

variable frequency drives. 

Backup power for Well No.5 is provided by the water treatment plant generator. 

A portable generator is used to provide power to either Wells No.6 and No.10, or No.7 

through No.9.  Receptacles and manual transfer switches are provided for connection 

with the portable generator.  

Except for Wells No.9 and No.10, all the Wells are at least twenty years old. 

Diversion records for Well No.5 go back to 1975. The City entered into maintenance 

contracts of a ten-year minimum duration with Utility Service Co. (now Suez) in 2014. 

None of the Wells are currently capable of pumping at the authorized rate. 
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Well No.5 is in a high traffic area within the water treatment plant compound 

and is the oldest Well. The City can move a Well (change the point of diversion) up to 

300’, which it may want to consider.  Well No.5 could be moved to the north side of the 

Wakarusa River, away from the treatment plant and the railroad on the plant’s 

southern border. 

Wells No.6 through No.10 all discharge into a 10” raw waterline that enters the 

north side of the water treatment plant. The raw waterline includes a single 10” 

crossing of the Wakarusa River. Well No.5 discharges into a 4” waterline that connects 

to the 10”. Photographs of the existing Wells are provided in Figures 3-3 through 3-7 

below. 

Figure 3-3 — Well No.5 Figure 3-4 — Well No.6 

 

Figure 3-5 — Well No.7 Figure 3-6 — Well No.8 
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 Figure 3-7 — Well No.9 

 

The results of two raw water analysis are available on the Kansas Water Watch 

website that were reportedly taken from Well No.7. The complete reports are included 

in Appendix B, with averages of selected data shown in Table 3-10 below. 

Table 3-10 — Historical Raw Water Quality 
Alkalinity 

mg/L 
pH Hardness 

mg/L 
358 7.2 357 

During February of 2018, operators performed some basic testing as shown in 

Table 3-11. 

Table 3-11 — 2018 Raw Water Quality 

Well Alkalinity 
mg/L 

pH Hardness 
mg/L 

Dissolved Solids 
mg/L 

6 366 6.9 406 383 

7 356 6.9 408 405 

8 372 6.8 410 392 

9   406  

3.5 WATER TREATMENT PLANT 

The water treatment plant has been located at the present site since at least the 

early 1950s. Since its original construction the facility has been expanded and 

improved upon multiple times. The last expansion of the softening facility in 1998 was 

designed for a flow rate of 1,300 gpm. The processes at the facility currently include 

two parallel 650 gpm treatment trains consisting of aerators, solids contact basins 

and rapid rate gravity filters. As mentioned in the previous section, the Wells are 
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currently able to send a maximum of 1,150 gpm to the treatment plant. The treatment 

plant has provided the City with a reliable source of water for many years, but has 

become an aged, pieced together facility. 

A flow schematic for the plant is shown in Figure 3-8. Flow entering the plant 

from the Well field was intended to be evenly split between two aerators. Polymer, 

coagulants and lime are fed in the combined aerator effluent at the flash mix basin. 

Softening plants are typically designed with the lime being fed directly into the solids 

contact basin center draft tube. A flash mix may have been installed at this facility due 

to the location of the lime silo in relation to the solids contact basins. At the flash mix 

basin, the flow is split between the two solids contact basins. Combined solids contact 

basin effluent flows to the four gravity filters, with chlorine being fed at the filter 

influent.  Finished water is transferred to the above grade clearwell. 

Filter backwash flows to the below grade 64,800-gallon backwash holding tank. 

Two vertical turbine recovery pumps return recovered backwash water to the flash mix 

influent at a rate of 65 gpm.  
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3.5.1 AERATION 

Each treatment train is equipped with a 66-inch square updraft aerator.  Neither 

aerator is equipped with accessible inspection ports.  The current operators have not 

opened the original, west aerator.  The east aerator has been cleaned by the current 

operators and it is equipped with PVC slats. 

 

Figure 3-9 — Existing Aerators 

3.5.2 FLASH MIX 

 

Figure 3-10 — Flash mix with turbulent surface 
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3.5.3 SOLIDS CONTACT BASINS 

Each solids contact basin has a diameter of 36’ and a sidewater depth of 14’ 

and one foot of freeboard. There are five collector launders and an effluent launder in 

each basin. The outboard end of the launders is adjustable, allowing for adjustment in 

elevation. The launders are not all level, resulting in short circuiting within the basin, 

with the majority of the water flowing into the launders that are set lower. 

 

Figure 3-11 — Solids Contact Basin 

 

Figure 3-12 — Solids contact basin with launder condition 

In recent years, the scrapers in basin No. 1 (west basin) have begun to drag.  This 

is most likely caused by a worn bearing.  To the operator’s knowledge, the bearings, 

chains and sprockets on both basins are original to the equipment.  The basin No. 1 

drive equipment is twenty years beyond its expected life.  The basin No. 2 equipment 

has been in place for its expected life. 
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3.5.4 FILTERS 

There are currently four dual media gravity filters at the treatment plant, each 

measuring 9’-0” x 12’-0”, providing a media area of 108 square feet. With one (1) filter 

out of service and the plant operating at 1,300 gpm, the filter loading rate would be 4 

gpm/ft2, which meets requirements.  

The filters are equipped with an Aeries air scour system.  The air scour diffusers 

rest on the gravel support bed below the sand and anthracite.  There is indication 

during the air wash cycle that some of the diffusers are becoming plugged.  The filters 

are typically backwashed at 260 gpm, or 2.4 gpm/ft2.  The average backwash uses 

15,000 gallons of water. During 2018, a minimum of 9,000 gallons was used to 

backwash a filter, equivalent to 35 minutes of backwash. 

The filters are backwashed once every 500 hours of operation, or about once 

each month. Normally, only one filter is backwashed during a day. Filters may at times 

be backwashed on consecutive days.  

There is no provision to filter to waste. Filter to waste is helpful to reconsolidate 

the media after backwash but is not required for groundwater treatment. 

Flow control between the filters is accomplished by means of modulating 

influent valves and effluent flow rate. Effluent flow rate is determined with an orifice 

plate in the effluent line.  Filter headloss is currently determined using two (2) 

indicators and is a troublesome system. 

The filter building was originally constructed with two cells during the plant 

expansion in the early 1970s and expanded with two additional cells in the late 1990s. 

The two motor control centers for the treatment plant are located in the operating 

gallery of the building.  Coagulant chemicals are located in a corner room, with 

chlorine located in a separate room in the opposite corner of the building. In the event 
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of a leak, it is quite possible that chlorine gas would migrate into the basement. A very 

small, inadequate lab is located in the building.  

 

Figure 3-13 — Typical condition of filter face piping 

3.5.5 TRANSFER WELL 

The transfer Well is located beneath the filters and extends west to the transfer 

pump area. The transfer Well has a normal water depth of 5’-1” and, when full, a 

volume of 29,700 gallons.  Assuming the pumps require a minimum water depth of two 

feet, the usable volume of the transfer Well is approximately 18,000 gallons. 

The transfer Well has not been inspected within the last five years, and likely not 

inspected since the 1997 facility expansion. The original transfer Well hatch is located 

on the operating floor of the transfer pump area, with the pump discharge piping 

located directly above the hatch. The Well is not accessible without removing the 

pump discharge piping. The transfer Well below the newer filters installed during the 

1997 expansion is accessed by means of an access hatch located outside the building 
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at the southeast corner of the building. The access hatch consists of a bolted manhole 

cover installed flush with the concrete cap. 

 

Figure 3-14 — Transfer Well access hatch 

3.5.6 TRANSFER PUMPS 

The transfer pumps are located in the piping gallery (basement) of the filter 

building and must be removed through floor access hatches when maintenance is 

required.  There are currently one (1) five-horsepower pump and two (2) ten-

horsepower pumps.  The City does not have any literature for the pumps, and the 

pumps do not have any tags on them.  Capacity of one (1) ten-horsepower pump is 

approximately 650 gpm.  At peak flow rates, one ten-horsepower and one (1) five 

horsepower pump are used. 

 

Figure 3-15 — Transfer pumps 
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3.5.7 CLEARWELL  

The welded steel clearwell has a diameter of 30’ and a height to the overflow of 

34’, providing a volume of 180,000 gallons, or roughly 40% of the current average day 

demand.  

 

Figure 3-16—Clearwell 

 

Figure 3-17 — Clearwell Base 

3.5.8 HIGH SERVICE PUMPS 

The three high service pumps are each rated to pump 700 gpm at 185 feet of 

head. Each pump is equipped with a 50-horsepower motor. As with the transfer pumps, 

the high service pumps are located in the basement of the filter building and must be 
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removed through floor access hatches when maintenance is required. The east pump 

was replaced during 2018.  The maximum output with two pumps operating is 

approximately 1,300 gpm. 

 

 

Figure 3-18 — High Service Pumps 

3.5.9 BACKWASH BASIN & RECYCLE PUMPS 

During the 1979 plant improvement project, the original clearwell was converted 

to a backwash holding basin. The below grade concrete basin has a diameter of thirty-

seven feet and a high-water level of eight feet, providing a maximum volume of 64,800 

gallons. The recycle pumps are in a concrete wetwell located in the washwater line 

between the filters and the backwash basin, such that all washwater passes through 

the wetwell to get to the backwash basin. All the water, including the solids, is recycled 

through the water treatment plant using the recycle pumps. The two (2) vertical 

turbine recycle pumps are each rated to pump 65 gpm. 
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Figure 3-19—Backwash return pump station 

3.5.10  SLUDGE PUMP STATION 

Blowdown from the solids contact basins flows by gravity to the sludge pump 

station wetwell located at the southeast corner of the treatment facility. The pump 

station is equipped with two submersible pumps. 

3.5.11 OFFICE/MAINTENANCE ROOM  

The office and maintenance area are located in the original brick filter/chemical 

feed building that was constructed in the early 1950s. The building is not configured 

Well for its current use and is in poor structural condition. 

3.5.12 CHEMICAL FEED 

The Eudora facility practices partial softening, reducing hardness from an 

average of 400 mg/L to 100 mg/L.  Operators attemp to maintain a pH of 9.0 in the 

solids contact basin but experience wide swings in pH throughout the day.  The facility 

has not practiced re-carbonation, and the existing site and hydraulics would not allow 

for a re-carbonation basin without pumping.  Current practice requires the use of 

multiple coagulants and a corrosion inhibitor. 
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Lime 

The facility uses hydrated lime for softening. On average, 3,310 pounds 

of lime are fed per million gallons of water. 

The lime silo has a diameter of 12’ and a sidewall height of 21’, with an 

approximate capacity of 2,375 cubic feet.  At an approximate density of 30 

pounds per cubic feet, the silo can hold approximately 71,000 pounds.  The City 

typically purchases 45,000 to 50,000 pounds of lime per month. 

A single volumetric feeder is used to produce the lime solution, which 

flows by gravity to the flash mix. 

Coagulant (Aqua Hawk 457) 

Aqua Hawk 457 is currently fed as a coagulant at the flash mix basin. The 

Aqua Hawk is a proprietary chemical of unknown composition. According to the 

MSDS, the chemical has a specific gravity of 1.28-1.29. The coagulant is fed at 

an average rate of 115 pounds per million gallons. 

Aqua Hawk 307 

Aqua Hawk 307 is currently fed as a coagulant at the lime slurry box. The 

Aqua Hawk is a proprietary chemical of unknown composition. According to the 

MSDS, the chemical has a specific gravity of 1.01. The coagulant is fed at an 

average rate of six pounds per million gallons. 

Aqueous Phosphate 

Phosphate is used as an anti-scale agent with a feed point at each solids 

contact basin effluent line, as the lines enter the filter building.  As with several 

other chemicals used at the plant that are provided by Hawkins, the chemical 

composition is “proprietary.”  The MSDS provides little information other than 
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the specific gravity is 1.4.  The polyphosphate is fed at an average rate of 

twenty-four pounds per million gallons.  

Chlorine Gas 

Chlorine is fed both pre and post filter, using 150-pound gas cylinders as 

the supply.  Free chlorine is used as the final residual, with an average 

concentration of 2 mg/L. To achieve the 2 mg/L final residual, an average of 10.3 

mg/L is fed: 6.8 mg/L pre-chlorine and 3.5 mg/L post-chlorine. 

Pre-chlorine is fed at the flash mix basin, and post chlorine is fed at the 

transfer pump discharge header immediately before the line exits the piping 

gallery. 

3.5.13 SCADA 

The SCADA system was installed by Systems Manufacturing of Overland Park, 

Kansas, and was last modified in August 2004, with the addition of the controls for 

Wells #8 and #9 and a sludge blowdown control panel. 

3.5.14 SERVICE AND BACKUP POWER 

There are two motor control centers (MCC) in the filter building at the water 

treatment plant. A 480/277-volt 300 kVA pad mounted transformer supplies MCC2 

through a 450-amp breaker. MCC2 sub feeds MCC1 through a 350-amp breaker. 

Backup power is provided by a 200-kW generator, with an automatic transfer switch 

located outside at the generator. 

3.6 DISTRIBUTION SYSTEM 

The City’s water system is split into two pressure zones and includes 

approximately 2,519 water meters, 230,000 ft of waterline ranging from 2-inch to 16-
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inch in diameter, three elevated water storage tanks, a ground storage tank, high 

service pumps, and a booster pump station. Most of the distribution system is 

comprised of Polyvinyl Chloride (PVC) pipe. The hydraulics of the distribution system 

are based on both waterline materials and age of waterlines.  As pipes age, buildups 

occur which reduce the effective pipe diameter and create poorer hydraulic flow 

characteristics. Roughness coefficients are assigned to pipes in the model to 

represent the hydraulic conditions in the pipe. For this study, all existing PVC pipes are 

assumed to have a roughness coefficient of 140 for modeling purposes. Details on the 

hydraulic model used to analyze the City’s system are presented in Chapter 5.  The 

subsequent sections will discuss the distribution components in more detail. 

3.6.1 STORAGE 

Three elevated storage tanks provide storage and maintain pressure in the two 

pressure zones within the City’s distribution system. The north pressure zone, north of 

K-10, operates at roughly 5 psi less than the south pressure zone that is located on the 

south side of K-10. 

Two elevated storage tanks are located within the north pressure zone, a 

200,000-gallon pedosphere located at 14th and Oak Streets and a 200,000-gallon 

pedosphere located at 12th and Cardinal Streets. Both north tanks have overflow 

elevations of 1015’. A single 300,000-gallon pedosphere is located within the south 

pressure zone near the high school. The “high school” tank has an overflow elevation 

of 1025’. The City has a tank maintenance contract in place with Utility Service 

Company, which is now owned by Suez.  The ten-year minimum contract became 

effective during August 2014.  

The City also has a ground storage tank (clearwell) at the treatment plant that 

provides flooded suction pressure for the high service pumps. This storage tank is 30’ 
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in diameter and has an estimated volume of 180,000 gallons. The treatment plant has 

backup power so the water in the ground storage tank could be diverted even during a 

power outage. The City’s total water storage is 880,000 gallons.  

The KDHE manual, Polices, General Considerations and Design Requirements for 

Public Water Supply Systems in Kansas states that the minimum storage capacity for 

systems providing fire protection shall sufficiently cover hourly water demand and 

pressure fluctuations, minor contingencies, and fire protection reserve.  While the City 

has no ordinances specifying fire flow requirements a typical goal for fire flow is 1,000 

gpm.  A two-hour fire event would thus require 120,000 gallons of storage. It is also a 

typical goal that systems have distribution water storage capacity equal to the 

average daily water use plus any additional storage for fire protection. Using the 

information presented in Section 3.2 the average daily demand from the past five 

years was 500,000 gpd. The average demand plus the goal for fire protection storage 

equates to a water storage capacity goal of 620,000 gpd. The City currently meets this 

goal, however with 2040 average daily demands, this storage requirement equates to 

921,200 gallons. If the future growth in number of water meters is equal to or exceeds 

the assumptions made in this report, additional water storage capacity will be needed. 

The location of future developments will play an important role in determining the best 

location for additional water storage capacity.  Currently about 80% of the system 

water demand is in the North pressure zone versus 20% in the South pressure zone.  

However, the North pressure zone has about 65% of the water storage capacity 

compared to 35% in the South pressure zone.  The location of future developments, 

amount of current water storage in each pressure zone, and actual growth rate should 

all be considered when determining the future storage needs. 
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3.6.2 BOOSTER PUMPS  

A booster pump station is used to fill the south high school tank and separates 

the two distribution system pressure zones. The pumps (duty and standby) each have 

a capacity of 1,122 gpm at 41 feet TDH. The pumps are equipped with variable 

frequency drives and are typically operated near the minimum rate of 300 gpm. At this 

flow rate it takes about 6 hours for the booster pump to fill the high school tank from 

low to high operating levels. This is illustrated in Figure 3-20. The booster pump 

station is located on the south side of 20th Street, approximately 1,200’ west of Church 

Street and 2,700’ north of the high school tank. 

 

Figure 3-20 — High School Tank Fill Time 

3.6.3 PIPING 

A summary of the City’s waterlines is presented in Table 3-12, and the map 

located at the end of this report illustrates the City’s water system, with different 

colors representing the variety of pipe diameters. 
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Table 3-12 — Distribution System Pipe Inventory 
Pipe Diameter, inches 2" 4” 6" 8" 12" 16” Total 
Length, 1,000 ft. 17 49 35 84 41 1 227 
% of Total System 7% 22% 15% 37% 18% 0% 100% 
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4 KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT - 
COMPLIANCE 

4.1 GENERAL 

The KDHE is authorized to monitor and enforce regulations pertaining to the 

production and distribution of potable water.  KDHE also establishes standards and 

guidelines to be followed in the design, construction, and operation of public water 

supply system (PWSS) facilities.  Facilities must meet the requirements of the Kansas 

Department of Health and Environment and US-EPA.   Pertinent excerpts of the 

following documents are presented in Sections 4.1 through 4.16.  Specific provisions 

that will affect the design and approval of the proposed improvements for the City of 

Eudora are:  

• Safe Drinking Water Act Reauthorization (SDWA) 

• “Policies, General Considerations and Design Requirements for Public Water 

Supply Systems in Kansas”, 2008 

• Disinfectants and Disinfection By-Products Rule (D/DBPR) Stage 1 and 2 

• Lead and Copper Rule 

• Groundwater Rule 

• Revised Total Coliform Rule 

• Kansas Administrative Regulations K.A.R. 28, Articles 15 and 15a  

• Kansas Statutes Annotated, Chapter 65 

• Policies, General Considerations and Design Requirements for PWSS in Kansas 

• Bioterrorism Act 

• Occupational Safety and Health Administration Rules (OSHA)   
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4.2 SAFE DRINKING WATER ACT REAUTHORIZATION (SDWA) 

The SDWA and the 1996 Amendments identify and set regulatory limits for 

contaminants in drinking water. The National Primary Drinking Water Regulations 

authorized by the SDWA, a few of which are discussed in detail below, include 

microorganisms, disinfectants, disinfection byproducts, inorganic chemicals, organic 

chemicals and radionuclides. 

4.3 DISINFECTANTS AND DISINFECTION BY-PRODUCTS RULE (D/DBPR) 

The Stage 1 and Stage 2 D/DBPR were enacted to reduce the levels of 

disinfection by-products in drinking water, and they must be met by all community 

water systems. The State 1 D/DBPR was published on December 18, 1998. The Rule 

was strengthened when the Stage 2 D/DBPR was published on January 4, 2006. The 

Rule regulates the following: 

Disinfectants: 
• Chlorine – Maximum Disinfectant Residual Level (MRDL) – 4 mg/L (as CL2) 
• Chloramines – MRDL – 4 mg/L (as CL2) 
• Chlorine Dioxide – MRDL – 0.8 mg/L (as CL02) 

Disinfection By-Products: 
• Total Trihalomethanes (TTHMs) 0.080 mg/L or 80 ug/L 
• Haloacetic Acids (HAA5) ....................0.060 mg/L or 60 ug/L 
• Chlorite ................................................1 mg/L 
• Bromite ...............................................0.010 mg/L 
• Total Organic Carbon (TOC) ...............Treatment Technique 

DBP compliance is based upon a locational running annual average (LRAA) to 

ensure TTHM and HAA5 compliance. The City of Eudora tests at a single site located 

at 810 E. 14th Terrace.  The City is not required to test for TOC removal. 
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4.4 LEAD AND COPPER RULE (40 CFR PART 141 SUBPART I) 
EPA published the Lead and Copper Rule (LCR) in 1991.  Revisions were 

published in 2000, 2004 and 2007. This regulation requires water suppliers to optimize 

their treatment system to control corrosion in customer’s plumbing, determine tap 

water levels of lead and copper for customers who have lead service lines, rule out 

source water as a significant source of lead, and require suppliers to educate their 

customers if lead action levels are exceeded.  Action levels set by this regulation are 

0.015 mg/L for lead and 1.3 mg/L for copper.  The maximum contaminant level goal 

for lead is 0 mg/l. 

4.5 GROUNDWATER RULE  

EPA issue the Groundwater Rule, published on November 8, 2006, to protect 

ground water sources from disease-causing microorganisms.  The rule requires 

systems of Eudora’s size that use chemical disinfection to continuously monitor the 

disinfectant concentration. Systems, such as Eudora, that provide at least 4-log 

treatment of viruses, are not subject to triggered source water monitoring. 

4.6 REVISED TOTAL COLIFORM RULE (RTCR) 

EPA published the Revised Total Coliform Rule in 2013, with minor revisions in 

2014. All public water supply systems were required to comply with the rule beginning 

April 1, 2016.  Under the rule, systems are required to meet legal limits for total 

coliforms, including fecal coliforms, as determined by regular monitoring.  The revised 

rule established a maximum contaminant level goal of 0 for E. Coli. 

From the EPA Fact Sheet covering the rule, total coliforms serve as an indicator 

of a potential pathway of contamination into the distribution system.  A PWS that 

exceeds a specified frequency of total coliform occurrence must conduct an 

assessment to determine if any sanitary defects exist and, if found, correct them.  In 
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addition, under the new treatment technique requirements, a PWS that incurs an E. coli 

MCL violation must conduct an assessment and correct any sanitary defects found. 

Key provisions of the RTCR include: 

• Setting a maximum contaminant level goal (MCLG) and maximum 
contaminant level (MCL) for E. coli 

• Setting a total coliform treatment technique requirement. 

• Requirements for monitoring total coliforms and E. coli according to a 

sample siting plan and schedule 

• Requirements for assessments and corrective action when monitoring 

results show that PWSs may be vulnerable to contamination 

• Public notification requirements for violations 

• Specific language to be included in the Consumer Confidence Reports when 

an assessment must be conducted or an E. coli MCL violation occurs 

4.7 ORGANIC AND INORGANIC CHEMICALS 

In addition to lead and copper, there are additional chemicals that have 

historically been of concern for Eudora. These include Atrazine, which has a Maximum 

Contaminant Level (MCL) of 0.003 mg/L, and Nitrate, which has an MCL of 10 mg/L.  

4.8 KANSAS ADMINISTRATIVE REGULATIONS K.A.R. 28 

Article 15 essentially regulates permitting of domestic water supplies. Article 

15a provides Kansas Primary Drinking Water regulations, essentially in which the 

National Primary Drinking Water Regulations are adopted.  
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4.9 KANSAS STATUTES ANNOTATED 

Kansas Statutes Annotated Chapter 65 includes language that defines what a 

public water system is, and also authorizes the Secretary of KDHE to develop 

minimum standards of design for public water systems. 

4.10 POLICIES, GENERAL CONSIDERATIONS AND DESIGN REQUIREMENTS FOR PUBLIC 

WATER SUPPLY SYSTEMS IN KANSAS 

The KDHE has prepared a set of minimum standards and guidelines for use by 

professional engineers in the preparation, submission, review and approval of 

engineering reports, plans and specifications for the design and construction of public 

water supply facilities.  While the standards provide general design requirements, they 

also provide flexibility in certain areas as necessary to meet local conditions and 

needs. 

While not an exhaustive list, a list pertinent sections of the standards as they 

apply to this report follow: 

 II.A.1.a: PRELIMINARY REPORT PREPARATION (Task 1)  
 IV.D.2: LOCATION AND PROTECTION OF WELLS  
 V.B.4: FILTRATION AND DISNINFECTION FOR PATHOGEN REMOVAL 
AND INACTIVATION  
 V.H.3: SOLIDS CONTACT BASIN CRITERIA  
 V.J Parts  
 1 thru 12:  FILTRATION 
 V.K.3  
 Parts a thru d:  LIME SOFTENING 
 V.L: STABILIZATION  
 V.M: DISINFECTION  
 V.P: AERATION AND AIR STRIPPING  
 VI.A.5: WATER STORAGE TANKS, Sizing 
 VIII.A: DISTRIBUTION SYSTEMS, Basic considerations 
 VIII.B: DISTRIBUTION SYSTEMS, Protection considerations 
 IX: CHEMICAL STORAGE, HANDLING AND APPLICATION 
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4.11 BIOTERRORISM ACT  

The Bioterrorism Act of 2002 required that systems serving greater than 3,300 

and less than 50,000 people complete a Vulnerability Assessment of their system prior 

to June 30, 2004. Additionally, systems were required to prepare an Emergency 

Response Plan within six months of completion of the Vulnerability Assessment, 

based upon the results of the Vulnerability Assessment, and maintain the plan on file 

for a period of five years. The City serves more than 3,300 people. 

4.12 OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION RULES (OSHA) 

Various hazards that can be encountered at the treatment facility are regulated 

by 29 CFR Part 1910: 

• Confined space 
• Lockout/Tagout 
• Fire Safety/Extinguishers 
• Safe Lifting 
• Hazard Communication 
• Chemical Safety Information 
• Machine Guarding 
• Walking/Working Surfaces 
• Chemical Monitoring 
• PPE 
• Emergency Preparedness 
• Accident Prevention 
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5 HYDRAULIC MODEL ANALYSIS 
In order to analyze the City’s distribution system a hydraulic model was created 

utilizing the hydraulic modeling software package Bentley’s WaterGEMS. One of the 

advantages of WaterGEMS over other modeling packages is its ability to integrate 

AutoCAD or ArcGIS into its operation. Input variables to the program include pipe 

length, pipe diameter, pipe friction factor (C), pipe connectivity, location of storage 

tanks, overflow elevations of storage tanks, pump curves, customer locations, 

customer demands, and diurnal curves.  Pipe friction coefficient values of 130 to 150 

were used throughout the distribution system for existing waterlines.  Friction 

coefficient values of C=140 were used for existing PVC pipe and C=150 for new PVC 

pipe. Customer usage was modeled by applying a demand to appropriate junctions. 

Customer demands were based on the data presented in Section 3.3. Information 

regarding current operation of the system, including current water sales records, pump 

flows, storage operating range, and recent piping improvements has been gathered 

and incorporated into the hydraulic model.  The figure at the back of this report 

illustrates the City’s existing distribution system, with different colors representing 

pipe diameters and node pressures at average daily flow conditions. 

The KDHE’s Policies, General Considerations and Design Requirements for PWSS in 

Kansas states that water distribution systems shall be designed, constructed, and 

operated to provide an adequate supply of water at a pressure of not less the 20 psi 

(140 kPa) at ground level at all points in the distribution system under all flow 

conditions. Variations in pressures at any single point in the distribution system 

should normally not exceed 20 to 30 psi. Distribution and transmission mains should 

be sized to carry peak hourly flow plus fire flow. 
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5.1 EVALUATION OF EXISTING CONDITIONS 

This hydraulic case is intended to identify any weaknesses of the system at 

current demands and operating conditions.  Three demand conditions (Discussed in 

Section 3.3) were used in the hydraulic model.  To model the worse-case pressure 

scenario, peak hourly demands were used with all elevated storage tank water levels 

set at the low operating levels and the high service and booster pumps turned off. This 

simulates the worst possible conditions to find the lowest system pressures.  With 

these conditions, the lowest modeled distribution system pressure was 40 psi, located 

in the south pressure zone near the high school. With the tanks at high operating 

levels the highest system pressure was 91 psi.  These are safe operating pressures 

and meet KDHE pressure requirements. 

System water age was also evaluated using the hydraulic model. Water age is 

an indicator to areas within the City that may have higher DBP levels or lower chlorine 

residuals. Using a 2019 ADF conditions and running the model for a 168-hour period, 

the modeled average age of water within the system was calculated to be nearly 72 

hours. Water in the South pressure zone has a much lower turnover due to the lower 

water demands in comparison to the North pressure zone. Once there is population 

growth in the south pressure zone, better water turnover will be achieved, enhancing 

water quality. Maps illustrating system water age and pressures are located at the end 

of this report. 

The City has an estimated 301 active fire hydrants. Of this total, all but 36 fire 

hydrants meet the available fire flow goal of 1,000 gpm and 15 of these hydrants 

cannot provide a flow rate greater than 500 gpm. The fire hydrants that do not meet 

the goal are fed from waterlines 4-inch in diameter or smaller.  The City should install 

waterlines with a minimum diameter of 6-inches for future developments that require 

fire protection.  
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5.2 EVALUATION OF FUTURE CONDITION 

This hydraulic case is intended to identify infrastructure improvements that 

would be needed to accommodate future growth. When evaluating the system for a 

2040 build out, all modeled pressures remain above 20 psi with the lowest system 

pressure at 35 psi. This was determined with worse-case hydraulic modeling 

conditions. The model was run with the tanks at low operating level, all pumps off, and 

water demands at PHF. 

A typical goal for lowest system pressure is 35 psi. One of the potential growth 

areas (Area 2) is the spot with the lowest pressure in the system. The modeled 

pressure could be less than 35 psi depending on how potential growth Area 3 is fed. 

This area is on the border of the two pressure zones. If development within Area 3 

begins along the high school west property line it would be beneficial to supply water 

from the south pressure zone. This will decrease the average water age within the 

south pressure zone and maintain a minimum pressure of 35 psi in potential growth 

Area 2. A possible feed point for Area 3 is illustrated in Figure 5.1. Three design years 

were analyzed: 2019 (existing system), 2030, and 2040. There are three demand 

scenarios for each of these years analyzed.  
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Figure 5-1 — Potential Growth Areas and Feed Points 

  

Potential 
Feed Point 
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6 IMPROVEMENT ALTERNATIVES 
The City of Eudora’s current facilities are not adequately sized to meet 20-year 

demand projections, nor is the current treatment facility configured to allow expansion 

to meet possible ultimate demands. Using the growth assumptions made herein, 

system expansion may not be required for another fifteen years.  However, several 

improvements/repairs will be needed to keep the system operating reliably until that 

time if the facility is to remain in service. 

This chapter will consider five alternatives for providing reliable water for the 

City’s customers in the future. The alternatives will include modification of the water 

supply and treatment systems. The recommended distribution system improvements 

are common to all of the supply and treatment alternatives. The various alternatives 

include: 

1. Immediate repairs to the supply system and treatment facility followed 

by a fifty percent expansion of the treatment plant. 

2. No repairs or improvements made to the facility. An immediate 

connection will be made to De Soto for all water. 

3. Immediate repairs to the supply system and treatment facility followed 

by a connection to the De Soto system. The connection to De Soto will 

initially provide an emergency source of water. As demand on the supply 

and treatment system increases, supplemental flow will be received from 

De Soto. 

4. Construct a new, expandable water treatment plant on the site of the 

existing facility. 
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5. Make an immediate connection to De Soto for the current water demand. 

As demand increases, construct a new treatment plant to supplement the 

water received from De Soto. 

The following sections will consider various improvements to the supply, 

treatment, and distribution systems separately. At the end of the chapter, the various 

improvements will be combined to complete the five alternatives. 

6.1 WATER SUPPLY IMPROVEMENTS 

6.1.2 WELL IMPROVEMENTS 
Increase use of Well No.9 as soon as possible to the maximum allowable 

withdrawal and apply for certification. Once Well No.9 has been certified and 

Well No.10 has been installed, use Well No.10 at the maximum rate and certify 

Well No.10 and connect to the existing line there. 

Install a second, parallel 12” river crossing pipe. At this point, nearly all 

the raw water must pass through a single river crossing. Since all water from 

Wells No.6 though No.10 must pass through a single 10” line, this greatly limits 

the amount of water that can be pumped from each Well when multiple Wells 

are being used. To increase flow during periods when multiple Wells are in 

service, the second 10” raw waterline should be extended to Well No.10. 

Relocate Well No.5 to north side of the Wakarusa River. Due to its 

location within the treatment plant compound, and its proximity to the railroad, 

an effective 100’ buffer is not provided for Well No.5. Well No.5 is the oldest of 

the Wells. The point of diversion for Well No.5 can be moved up to 300’. A new 

Well of greater capacity could be drilled on the north side of the Wakarusa and 

connected to the new 10” raw waterline to provide increased capacity. 
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Extending an electrical line from the plant to the Well could allow continued 

electrical service from the water treatment plant. See Figure 6-1. 

The vents and electrical enclosures at all Wells should be two feet above 

the 100-year flood elevation, and several are not (based upon ground elevations 

from construction drawings). The bottom of the SCADA panel at Well No.6 is 

very near the flood elevation, and the drive enclosure is less than two feet above 

the flood elevation. The drive enclosure at Well No.7 is approximately one foot 

above flood elevation. The vent at Well No.8 is approximately two feet below 

flood elevation, and the SCADA and drive enclosures are also below the 100-

year flood elevation. The Well No.9 vent is approximately one foot above the 

flood elevation and the electrical equipment is one to two feet below the flood 

elevation. The deficiencies noted are based on measurements from existing 

grade. The City should have benchmarks set at each site, and vents and 

electrical enclosures raised after elevations are confirmed. An opinion of the 

costs to make the improvement to the water supply system is provided in Table 

6-1. 
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Table 6-1 — Supply Improvements Opinion of Cost 

Item 
Quantity Unit 

Unit 
Price Item Total 

Relocate Well No.5 
Well site property 1 EA $    5,000 $    5,000 
Well Construction with Pump & Controls (550 gpm) 1 EA $ 100,000 $ 100,000 
3 phase Powerline 1 LS $  50,000 $  50,000 
8" PVC Raw Waterline 540 LF $         50 $  27,000 
Connect to existing raw waterline 1 EA $    3,000 $    3,000 
Subtotal    $185,000 
          

Parallel waterline from Well No.10 
10" PVC Raw Waterline 4,300 LF $      50 $ 215,000 
Tracer Wire 4,300 LF $   1.00 $     4,300 
12” River Crossing 210 LF $    225 $   47,250 
Connect to existing raw waterline 2 EA $ 3,000 $     6,000 
Subtotal   

 $272,550 
          

Flood Protection Improvements 
Raise Vent 2  EA $    500 $     1,000 
Raise Electrical 6  EA $ 5,000 $   30,000 
Subtotal       $  31,000 
          

Supply System Improvements Total    $489,000 
Mobilization    $     5,700 
Contingency       $   98,000 
Bond and Insurance    $   11,400 
Survey       $     5,000 
Design Engineering       $   60,000 
Construction Engineering       $   23,000 
TOTAL       $692,000 

 

6.2 SUPPLEMENTAL WATER PURCHASING 

Supplemental or emergency water supply could be provided by several 

nearby water systems, including Douglas Co. RWD No.4 (Douglas 4), Johnson 

Co. No.7 (Johnson 7), and the City of De Soto. The various suppliers for Douglas 

4 and Johnson 7 treat surface water and use chloramines as a final 

disinfectant. Lawrence, Douglas 4, and Johnson 7 all have higher DBP levels 

than Eudora. In addition, water supplied by Lawrence generally has higher 
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hardness, alkalinity, conductivity, total dissolved solids and Langlier index than 

that produced by Eudora. Although Douglas 4 and Johnson 7 are adjacent to 

and closest to Eudora, water received from those entities may cause taste and 

odor, and stability, issues. 

Water produced at De Soto is much nearer in quality to that of Eudora. 

Both are groundwater systems using free chlorine as a final disinfectant. 

Although De Soto water generally has a lower pH and greater hardness, the 

waters are similar in quality and mixing the two should not result in stability 

issues. De Soto water’s RAA for HAA5 is similar that Eudora. De Soto Water’s 

RAA for TTHMS is higher than Eudora by up to 10 µg/L, but not enough to 

prohibit regulatory compliance. Johnson County RWD No. 7 is south of and 

adjacent to De Soto. Johnson 7 owns an underutilized 12” waterline that 

crosses De Soto’s high service line and runs west to the county line on the 

south side of K-10. A connection could be made at that point, cross to the north 

side of K-10, and continue west another two miles to the east side of Eudora 

(See Figure 6-2). De Soto’s elevated tank operates between elevations 1082’ 

and 1092’, providing enough hydraulic gradient to reach the east side of Eudora, 

where a pump station would be required to lift water to Eudora’s elevated tank. 

Negotiations between Eudora and De Soto will be required to determine the 

extent of a connection fee and a cost per 1,000 gallons. For the purposes of this 

investigation, it will be assumed that no connection fee will be charged, and a 

use fee of $5.00 per 1,000 gallons will be charged. An opinion of the cost to 

connect to De Soto is provided in Table 6-2. 

Consideration was also given to a connection with the new Public 

Wholesale Water Supply District No. 25. Construction of a new ground water 

treatment plant located at 1770 N. 1500 Rd is nearing completion. The new 

treatment plant is approximately 2.9 miles west of Well No.7, which would 



 Preliminary Engineering Report 

 

May 2019   P a g e  | 55 
Improvement Alternatives 

require approximately 4.5 miles of transmission main to connect to the Eudora 

water system. 
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6.3 WATER TREATMENT PLANT SHORT TERM REPAIRS & IMPROVEMENTS 

6.3.1 AERATOR 

Over the last several years, operators cleaned the aerators and have 

removed built-up material from the header between the aerators and flash mix 

basin. Without the presence of flow meters, there is no way to tell how much 

flow each aerator is receiving. The piping between the east aerator and header 

has been cleaned, but the piping between the west aerator and header still 

needs to be cleaned.  

Although the piping to the aerators is identical, operators believe the flow 

is not being evenly split between the aerators. The operators could control the 

flow between the aerators with the installation of a mag meter near the top of 

each vertical influent line, and an electrically operated butterfly valve near the 

bottom of each vertical influent line. 

The improvements could be installed in two phases, with phase one 

consisting of installation of the flow meters. If a difference in flow is found, then 

the throttling valves can be installed. Whether throttling valves are installed or 

not, flow meters at the aerators will be a useful tool for the operators, totalizing 

flow into the plant to use in comparison with measured flow at the Wells.  

To facilitate improvements at the flash mix basin that will be discussed 

below, the aerators should be raised a minimum of 12”.  Although raising the 

aerators 12” will increase the static head on the Well pumps, the installation of 

the previously mentioned parallel line from Well No.10 to the river will result in 

an overall reduction of head on the Well pumps.  
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6.3.2 FLASH MIX/SPLITTER 

Flow is split between the two solids contact basins at the flash mix 

basin, with piping to each solids contact basin located at opposite ends of the 

flash mix. There are short submerged concrete walls at each end of the flash 

mix chamber. There is approximately 2’-6” of water over the top of the walls, 

which reduces the likelihood of an equal split in the flow between the solids 

contact basins. The system is currently relying on the solids contact basin 

water levels and headloss in the piping to split the flow between the basins. The 

flash mix basin is very turbulent, there are no baffles in place, and flow is not 

equally split between the two basins. 

ISCO Handbook for a four (4) foot long weir: 

At 650 gpm headloss, or H, equals .23’ 

Minimum Crest Height = 3H = .69’. Minimum should be one foot. 

Approach should be 20H min. = 4.6’ 

Nappe should be ventilated. Allow 6” drop below crest. 

The flash mix basin is too short to provide the desired approach length 

with a quiescent water surface.  In addition, there is a limited amount of 

available head (18”) between the aerators and the water level in the solids 

contact basin. 

Improving the division of flow with the addition of baffles and weirs 

would increase the head needed between the aerator and solids contact basins 

to the point of being in danger of overflowing the aerator effluent chamber.  The 

aerators could be raised 12” to increase the head available between the aerators 

and solids contact basins.  As mentioned in the previous section, raising the 

aerators at least 12” would provide the additional head needed.   
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To improve flow control, installation of a baffle is recommended on each 

end of the flash mix. In addition, the outlet at each end would be modified to 

include a weir. 

6.3.3 SOLIDS CONTACT BASINS 

The unlevel clarifier launders cause short circuiting and uneven flow 

patterns. Levelling, and if necessary modifying the launders to allow individual 

levelling is recommended.  The clarifier equipment needs to be sandblasted, 

leveled and repainted. Pitting of the center column is occurring in the east 

basin, and welding repairs are needed.  The sludge scrapers currently drag the 

floor in some areas, and replacement of the bearing in both clarifiers is 

recommended. To provide reliable service for the next twenty years, 

replacement of chains, sprockets, and drives is also recommended. 

6.3.4 FILTERS 

The most immediate improvement needed in the filter building, whether 

or not any of the recommended improvements in this report are completed, is 

the installation of a chlorine leak detector in the basement.  In the event of a 

chlorine leak, the chlorine will seek low ground, which will provide an 

opportunity for chlorine to migrate to the basement. This leak detector will 

provide a warning to the operator and avoid damage to other equipment. 

The filter face piping needs to be sandblasted or machine tool prepared 

and repainted. This could be accomplished in three or four stages.  To paint the 

piping while in use, proper environmental conditions need to be provided.  

Partitioning an area off, and providing heating and dehumidification, can 

provide the needed conditions.  The filter face piping for two filters can be 

isolated in turn, as can the high service pump piping and transfer pump piping.  
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The system used to provide filter differential head indication is 

inoperable.  New differential head instruments consisting of an ultrasonic meter 

in each cell and a pressure transducer at each effluent line is recommended. 

The Aries backwash system is in need of cleaning and/or repairs.  The 

system rests on the support gravel, below the media.  The system is removable, 

but removal is not a simple task.  The airwash system, and media are in need of 

attention, and the wash water troughs are not equipped with baffles.  The filter 

bottoms, airwash piping, and media should all be replaced. 

Several additional recommendations will require structural modifications 

of the operating floor and relocation of the lab and chemical feed equipment to 

a new building. The motor control centers (MCCs) should be replaced in an area 

with a controlled environment. The generator and electrical service entrance are 

located east of the filter building, making that area the logical place for new 

MCCs. However, there is little space to the east of the building, especially if the 

City chooses to expand the building in the future. By relocating the chemical 

feed equipment and the restroom to a new building, the existing chemical feed 

room and restroom can be combined into a new single, conditioned space to 

house a new motor control center. Relocating the chlorine feed equipment to a 

new building also reduces the hazard associated with escaping chlorine gas 

entering the basement.  Figure 6-3 shows the proposed modifications to the 

existing filter building. Figure 6-4 shows a preliminary layout for a new office, 

laboratory and chemical feed building. The existing office (original filter and 

chemical feed building) would be demolished to make room for the new office 

building. 
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6.3.5 TRANSFER WELL AND PUMPS 

Recommendations include inspection and cleaning of the transfer Well, 

which has not been done for at least the last five years. 

The interior access hatch at the original filters and the exterior access 

hatch at the newer filters are both constructed such that foreign material can 

enter the transfer Well. Recommendations include replacing the existing 

hatches with raised curbs covered by new access hatches. 

The five-horsepower pump should be replaced with a ten-horsepower, or 

larger, pump to increase the firm capacity of the transfer pumps. 
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6.3.6 CLEARWELL 

The clearwell is included in the contract with Utility Services.  Rust is 

beginning to appear at the exterior of the base of the tank. 

6.3.7 BACKWASH/SLUDGE HANDLING 

The current practice of recycling all the backwash through the plant, and 

thereby returning filtered solids to the plant, is undesirable. With the current 

configuration of the recycle pumps being located between the filters and the 

backwash basin, and the backwash line entering/leaving at the bottom of the 

basin, it is not possible to return only clear, settled water to the facility. 

Installing separate return pumps on or near the backwash basin was 

considered. In this scenario, the existing pumps would be used to pump settled 

solids to the sludge pump station. New pumps could be used to return clarified 

water to the plant. However, the backwash basin size provides a volume per 

foot of approximately 8,000 gallons. With each backwash using between 9,000 

and 24,000 gallons of water, and each filter being backwashed once per month, 

it could take up to two months to generate enough backwash to have clarified 

water at a workable depth for a separate set of pumps. Holding water for the 

required period of time would be inadvisable. 

A basin with a lower cross-sectional area would be more ideal for settling 

the solids from the volumes normally received. A smaller area could be obtained 

by installing a partition in the existing basin. While it would not provide for 

removal of all of the solids, a portion of the solids could be removed by grouting 

the floor to slope to the inlet/outlet pipe, and installing a new force main from 

the recycle pumps to the sludge pump station wetwell.  The reduced basin 

volume would still be large enough to hold water from two backwashes. After 
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solids settled, the bottom portion of the water could be pumped to the sludge 

pump station, and the clearer upper level of water recycled through the plant. 

Even with a sloping floor, given the size of the basin, not all of the solids that 

settle out would be removed when pumping out the lower portion of the water. 

Grouting the bottom of the basin and adding a force main to the sludge pump 

station would allow removal of some of the solids and provide operational 

flexibility. 

Figure 6-5 on the following page shows a Site Plan with the proposed 

improvements, and Table 6-3 provides a cost opinion for the proposed 

improvements. 

6.3.8 CONTROLS 

The programmable logic controller (PLC) in the filter building control panel is 

obsolete and in need of replacement. The PLC in the office should also be 

upgraded. It may be possible to continue upgrading the operating software 

under the current license for the next five to ten years, but the need for new 

software and licensing is expected beyond that. 
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Table 6-3 — Water Treatment Plant Short Term Repairs Cost Opinion 

Item Quantity Unit 
Unit 
Price 

Item Total 

Existing Aerator Modifications 
Raise aerator 2 EA $  10,000 $     20,000 

Butterfly valve w/ electrical actuator 2 EA $  10,000 $     20,000 

Flow Meter 2 EA $  10,000 $     20,000 

Electrical 1 LS $    5,000 $       5,000 

Program modification 1 LS $    1,000 $       1,000 

Subtotal      $     66,000 
          

Existing Flash Mix Modification 
Formed concrete 1  CY $    2,000 $       2,000 

Baffle 2 EA $    1,000 $       2,000 

Weir 2 EA $    1,500 $       3,000 

Subtotal       $       7,000 
          

Existing Solids Contact Basin      
Reset launders 2 LS $  12,000 $     24,000 

Replace bearings, sprockets, chains, drives 2 EA $100,000 $   200,000 

Sandblast and paint 2 LS $  50,000 $   100,000 

Subtotal       $   324,000 
         

Lime Feed 
New lime feeder material 1 EA $  15,910 $    15,910 

New lime feeder installation 1 LS $  15,000 $    15,000 

Temporary feed system 1 LS $  15,000 $    15,000 

Subtotal       $    46,000 
          

New Office/Chemical Feed Building 
Demo existing office (original filters, chem feed) 1 EA $  15,910 $    15,910 

New Office/Chemical Feed Building 1,600 SF $       300 $  480,000 

Chlorine feed system 1 LS $  15,000 $    15,000 

Coagulant feed system 2 LS $  15,000 $    30,000 

Anti-Scale feed system 1 LS $  15,000 $    15,000 

Yard piping 1 LS $  15,000 $    15,000 

Demo old feed equipment 1 LS $    5,000 $      5,000 

SCADA 1 LS $  75,000 $    75,000 

HVAC 1 LS $  45,000 $    45,000 

Electrical 1 LS $  50,000 $   50,000 

Subtotal     $  746,000 
 

Filter Improvements 
New filter head measurement     

Ultrasonic Transducer 4 EA $  7,500 $    30,000 

Pressure Transducer 1 LS $  7,500 $      7,500 

Programming 1 LS $  4,000 $      4,000 

Electrical 1 LS $  6,000 $      6,000 



 Preliminary Engineering Report 

 

May 2019   P a g e  | 69 
Improvement Alternatives 

Item Quantity Unit 
Unit 
Price 

Item Total 

Paint filter face piping 1 LS $40,000 $    40,000 

Basement chlorine leak detector 1 EA $7,500 $      7,500 

Inspect transfer well 1 LS $10,000 $    10,000 

Modify transfer Well hatches 2 EA $3,000 $6,000 

Airwash & Media 4 EA $75,000 $300,000 

Enlarge laboratory 
     Demo existing wall to locker room 1 LS $    5,000 $       5,000 

     Demo existing lab 1 LS $    2,000 $       2,000 

     Paint room 1 LS $    4,000 $       4,000 

     Install new lighting 1 LS $    4,000 $       4,000 

     New lab counter, plumbing, electrical 1 LS $  20,000 $     20,000 

Replace motor control center     

     Remove chemical feed door to filter room 1 LS $    5,000 $       5,000 

     Repair floor/wall penetrations 1 LS $    2,000 $       2,000 

     Paint room 1 LS $    3,000 $       3,000 

     Install new motor control center 1 LS $500,000 $   500,000 

     Demo MCC, repair finish surfaces 1 LS $  50,000 $     50,000 

     HVAC 1 LS $  15,000 $     15,000 

Subtotal       $1,021,000 
          

Backwash Holding Modifications 
Grout basin 30  CY $        600 $     18,000 

Dividing wall 15 CY $     1.500 $     22,500 

3" force main 370  LF $          20 $       7,400 

Connect to existing force main 1  EA $     1,000 $       1,000 

Connect at sludge pump station 1  EA $     1,500 $       1,500 

Control valve 2  EA $     3,500 $       7,000 

Electrical 1  LS $     3,500 $       3,500 

Modify controls 1  LS $     5,000 $       5,000 

Subtotal    $     66,000 
    

Existing Water Treatment Plant Improvements Subtotal  $2,276,000 

Contingency     $   455,000 

Mobilization    $     18,400 

Bond and Insurance    $     82,000 

Survey     $     10,000 

Design Engineering     $   283,000 

Construction Engineering     $   109,000 

TOTAL     $3,233,000 
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6.4 EXPANSION OF EXISTING WATER TREATMENT PLANT 

This section will consider expanding the existing treatment facility yet 

again, increasing the capacity by 50 percent to 2.8 mgd. Figure 6-6 provides a 

site plan showing the expansion, and a cost opinion is shown in Table 6-4. 

6.4.1 AERATOR 

A new aerator identical to the existing will be required. The third aerator 

will require a mag meter near the top the vertical influent line, and an electrically 

operated butterfly valve near the bottom of the vertical influent line. 

6.4.2 SOLIDS CONTACT BASIN 

A third, identical solids contact basin is recommended to increase plant 

capacity. Although the third aerator and solids contact basin will operate as a 

separate treatment train, the effluent from the new basin will be directed to a 

common filter influent header. The third basin would be constructed 

immediately east of the existing basins, requiring re-routing of the lime delivery 

trucks. 

6.4.3 FILTERS 

Expansion of the existing plant would include the extension of the 

transfer Well and filter building to the east to accommodate two additional 

filters. Filter influent and effluent piping, along with washwater piping, would be 

extended to existing headers.  In order to extend the filter building to the east, 

the sludge drain line would need to be relocated.  The transfer Well extension 

would include a sump, with new transfer pumps, to allow use of a greater 

percentage of the basin depth. 
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6.4.4 CHEMICAL FEED 

To meet the requirements of an expanded facility, a splitter will be required at 

the lime feeder to provide lime for the third treatment train. A new lime trough will be 

installed directly to the new solids contact basin rather than to a flash mix. Additional 

coagulant feed pumps will be needed, along with larger chlorinators. 

6.4.5 HIGH SERVICE PUMP 

Two existing high service pumps can produce a maximum of 1,300 gpm.  With a 

plant expansion, two pumps will need to be able to produce 1,740 gpm (870 gpm at 230 

feet TDH each pump).  An expansion will require the new 100 horsepower pumps, new 

vfds and new conduit and conductors.  
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Table 6-4 — Water Treatment Expansion Cost Opinion 
Item Quantity Unit 

Unit 
Price 

Item 
Total 

New Aerator w/ flow control 
Excavation 84 CY $             20 $    1,688 

Crushed rock 2 CY $             30 $         65 

Slab on grade 4 CY $           624 $    2,704 

Formed concrete 14 CY $        1,040 $  14,421 

Suspended concrete 4 CY $        1,280 $    5,547 

Backfill 53 CY $             20 $    1,052 

Haul off 32 CY $                5 $       159 

Aerator 1 EA $      60,000 $  60,000 

Piping 1 LS $      30,000 $  30,000 

Electrical 1 LS $      15,000 $  15,000 

Subtotal     $131,000 
         

New Solids Contact Basin 
Excavation 842 CY $             20 $  16,850 

Crushed rock 28 CY $             30 $       844 

Slab on grade 56 CY $           624 $  35,127 

Formed concrete 76 CY $        1,040 $  78,899 

Backfill 259 CY $             10 $    2,588 

Haul off 584 CY $                5 $    2,919 

SCB Equipment 1 EA $    365,000 $365,000 

Electrical 1 LS $      20,000 $  20,000 

Piping 1 LS $      40,000 $  40,000 

Painting 1 LS $      20,000 $  20,000 

Subtotal     $582,000 
          

Building Addition w/ Two Filters 
Excavation 360 CY $             20 $         2,700 

Crushed rock 25 CY $             30 $            750 

Slab on grade 33 CY $           624 $       20,592 

Formed concrete 34 CY $        1,040 $       35,360 

Suspended concrete 22 CY $        1,280 $       28,160 

Backfill 135 CY $             20 $         2,700 

Building 760 SF $           250 $     190,000 

Underdrain 2 EA $      10,000 $       20,000 

Media 2 EA $      10,000 $       20,000 

Airwash System 2 EA $        7,500 $       15,000 

Troughs 2 EA $        7,500 $       15,000 

Handrail 40 LF $             80 $         3,200 

Filter panel 1 EA $      25,000 $       25,000 

Piping 2 EA $    100,000 $     200,000 
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Item Quantity Unit 
Unit 
Price 

Item 
Total 

Electrical 1 LS $      40,000 $       40,000 

Painting 1 LS $      20,000 $       20,000 

Transfer Pump 3 EA $      20,000 $       60,000 

Subtotal     $     603,000 
     

High Service Pump Improvements      
High Service Pump 3 EA $      75,000 $    225,000 

VFD 3 EA $      25,000 $      75,000 

Electrical 1 LS  $      75,000 

Subtotal    $    375,000 

Chemical Feed Modifications     

Lime feed splitter & trough 1 LS $       10,000 $      10,000 

Expand coagulant feed system 2 LS $       15,000 $      30,000 

Expand corrosion Inhibitor feed system 1 LS $       15,000 $        5,000 

Expand chlorine feed system 1 LS $       15,000 $      15,000 

Subtotal   
 $      60,000 

Driveway Improvements 1 LS $       25,000 $      25,000 
Water Treatment Plant Expansion Subtotal    $ 1,786,000 
Relocate Existing Electrical, Mechanical 
Shed 1 LS $     100,000 $    100,000 
Contingency     $    357,000 
Survey     $      10,000 
Design Engineering     $    214,000 
Construction Engineering     $      86,000 

TOTAL     $ 2,553,000 
 

6.5 CONSTRUCTION OF A NEW WATER TREATMENT PLANT 

6.5.1 GENERAL 

To provide a modern, more reliable source of water for the citizens of 

Eudora now and in the future, a new water treatment plant could be 

constructed. The new facility could be constructed on the existing site, with the 

non-water related facilities moved to another site or a new facility could be 

constructed on a new site. By removing the non-water related structures at the 

existing site, the first phase of a new treatment facility could be constructed 
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while the existing facility remains in service. Once the first phase of the new 

facility is in service, the existing water treatment plant could be demolished to 

make room for future phases.  Figure 6-7 shows a possible layout for a new 

water treatment plant. The first phase of the new facility would consist of two 

parallel treatment trains, each having a capacity of 2.1 mgd. The layout 

proposed in Figure 6-7 would allow expansion up to 8.4 mgd. Specific features 

of a new water treatment plant are detailed in the following paragraphs. A Cost 

opinion for Phase I of a new water treatment plant is provided in Table 6-5. 

Consideration was given to relocating the water treatment plant to a 

different site, allowing other City facilities to remain on the existing site.  As with 

the current plant site, the area immediately north, on the other side of the 

Wakarusa River, is within the 100-year flood plain.  The expected 100-year 

elevation on the East side of the existing plant site, and the area North of the 

river, is 808 feet.  The ground level at the site North of the river is at an 

approximately elevation of 800 feet, making the site infeasible due to the 

amount of fill that would be required to construct new facilities above the 

expected flood elevation.  The existing filter building basement floor is at an 

elevation of 802 feet, and the transfer Well floor is at an elevation of 798.67 feet.  

Relocation of the facility to a site outside the flood plain should be given serious 

consideration.  The nearest site is approximately 2,800 feet east of the existing 

treatment plant on the north side of N1420 Road, east of the City. The N1420 

Road site varies in elevation from approximately 830 feet to approximately 870 

feet.  The cost to purchase the property, increase the Well pump sizes, extend 

the raw waterline approximately 4,000 feet and connect to the distribution 

system would increase the cost of a new treatment plant beyond the estimate 

in Table 6-5 by approximately one-million dollars.  This is assumed to be 
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roughly equivalent to the cost of relocating the street and electrical department 

facilities to a new site to be purchased by the City. 
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6.5.2 AERATORS 

The new induced draft aerators would be similar in construction to the 

existing aerators, with one aerator per train.  A below grade valve vault would 

allow isolation of each aerator for maintenance. A flow meter and throttling 

valve would be installed on the inlet of each aerator to control flow. Preliminary 

cost estimates are based upon 7’-6” square aerators.  Raw water testing for 

carbon dioxide, iron, and pH will be required prior to final design to verify sizing. 

The aerators, and thus the rest of the plant, will be installed at a higher elevation 

than existing so that finished water can be directed to a below grade clearwell.  

Each aerator will discharge directly to a separate, solids contact basin. 

6.5.3 RECARBONATION 

Estimates herein are based upon the practice of re-carbonation in the new 

facility.  This will alleviate the need to feed a polyphosphate for anti-scaling.  Prior 

to final design, Lamp Rynearson recommends having an analysis of the water 

performed ($2,000) by WesTech or similar lab to determine feasibility and 

estimate CO2 demand and costs. 

6.5.4 FLASH MIX/FLOW SPLITTER 

Lime would be mixed with the raw water in a flash mix basin, as with the 

existing process. Following the flash mix, flow will be split between the solids 

contact basins. To provide an even split between the basins, baffles and weirs 

with sufficient upstream channel length will be provided.  

6.5.5 SOLIDS CONTACT BASINS 

Phase I will consist of two 48’ diameter solids contact basins, which will 

provide for a one gallon per square foot rise rate at the line of solids separation. 
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Room will be provided for four future solids contact basins. Two 

drain/blowdown structures will be planned, each blowdown structure serving 

three basins. Blowdown will be directed to the existing sludge pump station, 

which transfers sludge to the wastewater treatment plant. 

6.5.6 FILTERS 

The filter building will be designed to be constructed in two phases, with 

eight cells constructed during the first phase. Of the first eight cells 

constructed, four will be equipped. Each cell will be 12’-6” wide and 13 ‘-0” deep, 

with two effluent troughs per cell. Each cell will have a surface area of 162.5 

square feet. With one of the initial cells out of service, and an allowable filter 

loading rate of four gpm/ sq. ft., three cells will have an allowable capacity of 

1,950 gpm. The filter cells will have a false bottom to allow for an air/water 

backwash. The blower will be located upstairs at the north end of the first phase 

building. Backwash pumps, located at the clearwell, will provide wash water. 

Wash water will be directed to a new wash water basin with capacity to store 

water from two backwashes. The wash water basin will be designed such that, 

after settling, clear water can be returned to the head of the plant and settled 

solids directed to the sludge pump station. 

6.5.7 CLEARWELL 

Filtered water will flow to a below grade concrete one million clearwell by 

gravity.  A dividing wall will be installed in the center of the clearwell to allow 

operators to drain each side for inspection and maintenance. Internal piping will 

be designed to limit short circuiting and provide passive mixing.  A high service 

pump building will be constructed on the side of the clearwell to house the 

vertical turbine high service and backwash supply pumps. 
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6.5.8 OFFICE/LAB 

A new building will be constructed to house the office(s), laboratory, 

electrical equipment and shop area. The transformer and generator will be 

located outside the office, with a separate conditioned space in the building for 

the electrical switchgear. The laboratory will also be in a separate room, with 

sufficient counter space to perform the necessary tests. 
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Table 6-5 — New Water Treatment Plant Opinion of Probable Cost 

Item Quantity Unit Unit 
Price 

Item 
Total 

SITE     
Clearing and grubbing 1 LS $20,000 $20,000 

Fence 1,300 LF $12 $15,600 

Seeding 1 LS $10,000 $10,000 

Paving 2,950 SF $50 $147,500 

Drain 720 LF $100 $72,000 

Connect to wetwell 1 EA $1,500 $1,500 

Manhole 4 EA $6,000 $24,000 

Raw Waterline 330 LF $80 $26,400 

Connect Raw Waterline to existing 1 EA $2,500 $2,500 

Solids Contact Basin Influent 70 LF $100 $7,000 

Solids Contact Basin Effluent 130 LF $100 $13,000 

Filter Influent 330 LF $120 $39,600 

Filter Effluent 180 LF $120 $21,600 

Backwash Return 75 LF $60 $4,500 

Water Salesman 1 LS $150,000 $150,000 

SubTotal    $555,000 

AERATORS     

Aerator Equipment and Installation 2 EA $75,000 $150,000 

Butterfly Valve with Electrical Actuator 2 EA $10,000 $20,000 

Flow Meter 2 EA $7,500 $15,000 

Structure Excavation 600 CY $20 $12,000 

Structure Backfill 200 CY $30 $6,000 

Crushed Rock 13 CY $20 $260 

Flat Concrete 20 CV $650 $13,000 

Formed concrete 64 CY $1,100 $70,400 

Suspended Concrete 10 CY $1,350 $13,500 

Hatch 1 EA $5,000 $5,000 

Piping 1 LS $20,000 $20,000 

Electrical 1 LS $10,000 $10,000 

SubTotal    $335,000 

SOLIDS CONTACT BASIN     

Clarifier Equipment & Installation 1 EA $400,000 $400,000 

Basin Excavation 735 CY $20 $14,700 

Basin Backfill 550 CY $30 $16,500 

Crushed Rock 53 CY $20 $1,060 

Flat Concrete 105 CY $650 $68,250 

Formed Concrete 95 CY $1,100 $104,500 

Blowdown Piping 1 LS $5,000 $5,000 

Electrical 1 LS $10,000 $10,000 

Sub Total Each    $620,000 

Sub Total for Two Basins    $1,240,000 



 Preliminary Engineering Report 

 

May 2019   P a g e  | 82 
Improvement Alternatives 

Item Quantity Unit Unit 
Price 

Item 
Total 

RECARBONATION BASIN     
Recarbonation Equipment & Installation 1 EA $250,000 $250,000 
Basin Excavation 260 CY $20 $5,200 
Basin Backfill 60 CY $30 $1,800 
Crushed Rock 22 CY $20 $440 
Flat Concrete 44 CY $650 $28,600 
Formed Concrete 47 CY $1,100 $51,700 

Sub Total    $338,000 
FILTER BUILDING     
Structure Excavation 1440 CY $20 $28,800 
Structure Backfill 145 CY $30 $4,350 
Crushed Rock 108 CY $20 $2,160 
Flat Concrete 216 CY $650 $140,400 
Formed concrete 210 CY $1,100 $231,000 
Suspended Concrete 64 CY $1,350 $86,400 
Building 3840 SF $225 $864,000 
Filter Equipment 4 EA $25,000 $100,000 
Blower 1 EA $20,000 $20,000 
Piping 1 LS $125,000 $125,000 
Electrical 1 LS $40,000 $40,000 
Instrumentation 1 LS $80,000 $80,000 

Sub Total    $1,722,000 
CLEARWELL     
Structure Excavation 5200 CY $20 $104,000 
Structure Backfill 480 CY $30 $14,400 
Crushed Rock 53 CY $20 $1,060 
Flat Concrete 105 CY $650 $68,250 
Formed Concrete 280 CY $1,100 $308,000 
Suspended Concrete 76 CY $1,350 $102,600 
Hatch 2 EA $5,000 $10,000 

Sub Total    $608,000 
HIGH SERVICE PUMP BUILDING     
Structure Excavation 585 CY $20 $11,700 
Structure Backfill 340 CY $30 $10,200 
Crushed Rock 40 CY $20 $800 
Flat Concrete 60 CY $650 $39,000 
Formed Concrete 65 CY $1,100 $71,500 
High Service Pump 3 EA $60,000 $180,000 
Piping 1 LS $100,000 $100,000 
Electrical 1 LS $100,000 $100,000 
Instrumentation 1 LS $30,000 $30,000 

Sub Total    $543,000 
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Item Quantity Unit Unit 
Price 

Item 
Total 

WASH WATER BASIN     

Structure Excavation 880 CY $20 $17,600 

Structure Backfill 600 CY $30 $18,000 

Crushed Rock 23 CY $20 $460 

Flat Concrete 34 CY $650 $22,100 

Formed Concrete 32 CY $1,100 $35,200 

Return Pumps 2 EA $7,500 $15,000 

Piping 1 LS $15,000 $15,000 

Electrical 1 LS $15,000 $15,000 

Instrumentation 1 LS $9,000 $9,000 

Sub Total    $147,000 

CHEMICAL FEED BUILDING     

Structure Excavation 60 CY $20 $1,200 

Structure Backfill 20 CY $30 $600 

Crushed Rock 14 CT $20 $280 

Flat Concrete 20 CY $650 $13,000 

Formed concrete 53 CY $1,100 $58,300 

Building 1,944 SF $230 $447,120 

New Chlorine and Coagulant Feed Equipment 1 LS $150,000 $150,000 

New Lime Silo and Feed Equipment 1 EA $350,000 $350,000 

Sub Total    $1,021,000 

OFFICE BUILDING     

Structure Excavation 75 CY $20 $1,500 

Structure Backfill 35 CY $30 $1,050 

Crushed Rock 18 CY $20 $360 

Flat Concrete 70 CY $650 $45,500 

Formed concrete 21 CY $1,100 $23,100 

Building 2560 SF $230 $588,500 

HVAC 1 LS $15,000 $15,000 

Building Electrical 1 LS $15,000 $15,000 

Lab Equipment 1 LS $15,000 $15,000 

Office Equipment 1 LS $15,000 $15,000 

Controls 1 LS $200,000 $200,000 

Electrical Switchgear 1 LS $300,000 $300,000 

Sub Total    $1,220,000 

DEMOLISH EXISTING FACILITY     

Demo Existing Office (Original Filters, chem feed) 1 EA $15,910 $15,910 

Demo Existing Filters 1 EA $25,000 $25,000 

Demo Existing Solids Contact Basin 2 EA $15,000 $30,000 

Demo Flash Mix 1 EA $5,000 $5,000 

Demo Aerators 1 EA $15,000 $15,000 

Demo Backwash Holding 1 EA $25,000 $25,000 

Demo Electrical Building 1 EA $10,000 $10,000 
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Item Quantity Unit Unit 
Price 

Item 
Total 

Demo Shop Buildings 5 EA $10,000 $50,000 

Sub Total    $176,000 

New Water Treatment Plant SubTotal    $7,905,000 

Mobilization    $119,000 

Bonds & Insurance    $237,000 

Contingency    $1,652,000 

Survey    $30,000 

Geotechnical    $25,000 

Design Engineering    $956,000 

Construction Engineering    $382,000 

TOTAL    $11,326,000 

Note:  Does not include costs to relocate electrical and street departments 

6.6 SUPPLY AND TREATMENT ALTERNATIVES 

A summary of the various supply and treatment alternatives, including 

cost opinions and O&M estimates, are summarized following:  

Alt. No. 1. Immediate repairs to the supply system and treatment facility 

followed by a fifty-percent expansion of the treatment plant. 

This alternative includes the immediate implementation of the 

recommended supply system improvements ($692,000) and water 

treatment plant improvements ($3,233,000). In addition, the treatment 

plant expansion ($2,553,000) should be constructed within fifteen years. 

Operation and maintenance costs due to repair/replacement of later 

buildings and equipment is included.  

Of the existing water system O&M budget, approximately $210,000 

is strictly associated with water treatment. The initial O&M cost 

associated with Alternative No. 1 includes inflation of existing O&M 

($6,300) and repairs to aging equipment and structures ($8,700). In 

addition, O&M costs will increase with inflation and population growth. 
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Were the plant expansion to occur, the additional motors will cause a 

spike in O&M costs. 

Alternative No. 1 provides for the supply of water up to the 

ultimate buildout of the area that is currently serviceable by the City and 

continues use of the existing plant. The alternative does not provide for 

connection to any other systems or expansion of the treatment plant to 

serve an enlarged service area. 

Alt. No. 2. No repairs or improvements made to the facility. An immediate 

connection will be made to De Soto for all water. 

Under this alternative, the Well field and the water treatment plant 

would be abandoned. A waterline would be constructed from De Soto, 

and a booster pump station would be installed at the connection point 

($4,163,700). All water would be purchased from De Soto at an estimated 

cost of $5.00 per thousand gallons. The O&M costs associated with 

treating the water and pumping into the system ($210,000) would be 

replaced with the cost to operate the new pump station ($20,000). Initial 

O&M costs are estimated at $0.65 per thousand gallons less than current 

costs. At a total of $4.35 per thousand gallons, the initial cost to 

purchase water from De Soto is estimated at $1,920 per day. 

Alternative No. 2 would provide sufficient water to enable Eudora to meet 

the demands of the area currently serviceable by the City. Expanding 

outside that area would likely require water beyond De Soto’s current 

capabilities to provide. 

Alt. No. 3. Immediate repairs to the supply system and treatment facility 

followed by a connection to the De Soto system. The connection 
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to De Soto will initially provide an emergency source of water. As 

demand on the supply and treatment system increases, 

supplemental flow will be received from De Soto. 

With this alternative, the supply system and water treatment plant 

would receive immediate improvements as in Alternative No. 1. The 

connection to the De Soto system would be made, but initially only used 

as an emergency connection. Being only used as an emergency 

connection, De Soto may charge a connection fee, and the cost per 

thousand gallons would initially be higher. As Eudora’s demand increases 

beyond the plant capacity, supplemental water would be purchased from 

De Soto. 

The initial increase in O&M would include the initial increase in 

O&M per Alternative No. 1, plus the cost to operate the new pump station. 

Alternative No. 3 is similar to Alternative No. 1 in that it provides 

for the supply of water up to the ultimate buildout of the area that is 

currently serviceable by the City and continues use of the existing plant. 

However, Alternative No. 3 does include connection to De Soto. In the 

event Eudora is able serve an enlarged area, demand beyond the 

capabilities of the treatment plant could be supplemented with water 

from De Soto. 

Alt. No. 4.  Construct a new, expandable water treatment plant. 

A new water treatment plant would be constructed at a new site or 

on the existing site, requiring relocation of the existing City electrical and 

street departments.  Relocation costs are not included in the cost opinion 

for this alternative. A new treatment plant would require the immediate 
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improvements of the supply system. If the current service boundaries 

were extended, both the supply system and the treatment plant would 

require expansion. Under this alternative, the City continues to provide all 

its water, with no connections to other systems being made. 

Construction of a new facility with more efficient equipment would 

be expected to result in lower O&M costs. Initial costs are estimated to 

be $20,000 less than the existing costs. 

Alternative No. 4 provides a modern treatment plant that will 

provide water to the area currently serviceable by Eudora, and yet can be 

expanded if the City acquires additional service area.   

Alt. No. 5. Make an immediate connection to De Soto for the current water 

demand. As demand increases, construct a new treatment plant to 

supplement the water received from De Soto. 

Under this scenario, the connection to De Soto is made 

immediately. The supply system is left intact, but the existing water 

treatment plant is demolished, and the City electrical and water 

departments relocated. Within ten years, the supply system 

improvements are made, and a new water treatment plant is constructed 

on site. Upon completion of the new water treatment plant, the City water 

supply is provided by both De Soto and the City water system. 

If Eudora does not ever expand its service area, Alternative 5 

becomes the same as Alternative No. 2. However, if additional service 

area is acquired, the new treatment plant will be constructed and the De 

Soto connection would most likely then be used for emergency water 

only. 
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Table 6-6 below provides a summary of the capital costs, initial O&M costs and 

twenty-year present value for each supply and treatment alternative. Tables 6-7 

through 6-11 on the following pages provide estimated twenty-year present worth 

costs for each alternative that are shown in Table 6-6.  

Table 6-6 — Improvement Alternatives Summary Costs 

Alternative 
Capital 
Cost* 

Initial 
Additional 

O&M 

20-Year 
Present Worth 

1** $10,043,000 $15,000 $7,848,000 
2 $4,163,700 ($190,000) $11,800,000 
3 $8,089,000 $20,000 $9,651,000 
4 $11,326,000 ($20,000) $13,400,000 

5** $24,272,000 ($190,000) $18,870,000 
  * Includes Inflation 
** Delayed plant expansion or construction creates extended period of debt 

service payments 

6.7 DISTRIBUTION SYSTEM IMPROVEMENTS 

The following distribution system improvements are intended to help lower 

water loss, replace aging water lines, increase system pressures, ease maintenance, 

and improve reliability.  Lamp Rynearson recommends the following distribution 

improvements: 

• Waterline looping improvements 

• Water main replacement improvements 

• Installation of valves and flushing hydrants 

• Record Keeping 

6.7.1 WATERLINE LOOPING IMPROVEMENTS 

 The City currently has fairly good looping of waterlines within the distribution 

system. Reducing the number of dead-ends within the system by looping water mains 

will help in a number of ways including: decreased water age in these areas, reduce the 

amount of flushing needed, increase pressures, possibly limit the formation of DBPs,  
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and increase water security for users served off dead-end lines. Three different 

potential areas were identified that would benefit from waterline looping.  The 

improvements include: 

Improvement A: Includes 50 feet of 6-inch waterline on W 8th Street between 

existing 8-inch and 4-inch waterlines. This improvement will greatly increase fire flow 

to these fire hydrants, which currently have the lowest available fire flow in the system. 

Construction of this improvement, shown in Figure 6-8, will also result in a decreased 

water age on this dead-end waterline.  

 
Figure 6-8 — Looping Improvement A 

Improvement B: Includes 80 feet of 12-inch waterline across OCL Drive 

connecting the existing 8-inch and 12-inch waterlines as shown in Figure 6-9 below. 

This waterline will improve the typical age of water in this area and provide a second 

supply of water to the three commercial businesses along OCL Drive.  
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Figure 6-9 — Looping Improvement B 

Improvement C:  Includes 200 feet of 8-inch waterline across Church Street 

connecting the existing 8-inch waterlines at the high school and the platted future 

development near 22nd Terrace.  This waterline, shown in Figure 6-10, will improve the 

typical age of water in this area; provides a second supply of water to this subdivision 

as Well as potential growth Area 5; and improves the available fire flow of these 

subdivisions.  Lamp Rynearson’s opinion of probable construction and design costs 

for all looping improvements is $75,600 and is detailed in Table 6-12. 
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Figure 6-10 — Looping Improvement C 
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Table 6-12-- Proposed Distribution System Improvements Opinion of Cost 
Item 

Description 
Units Quantity 

Unit 
Price 

Item 
Total 

Looping Improvement A – 8th Street 
 8-Inch PVC C900-DR18 LF 50 $  80 $  4,000 
 Tracer Wire LF 50 $  1 $        50 
 Connect to Existing 8-Inch Waterline EA 1 $ 2,500 $  2,500 
 Connect to Existing 4-Inch Waterline EA 1 $ 2,500 $  2,500 
Looping Improvement B – OCL Dr Road Crossing 
 8-Inch PVC C900-DR18 LF 80 $       80 $  6,400 
 Tracer Wire LF 80 $   1 $        80 
 Connect to Existing 8-Inch Waterline EA 1 $  2,500 $  2,500 
 Connect to Existing 12-Inch Waterline EA 1 $  3,000 $  3,000 
Looping Improvement C –  Church St. Road Crossing 
 8-Inch PVC C900-DR18 LF 100 $       80 $  8,000 
 City Road Bore LF 100 $       200 $20,000 
 Tracer Wire LF 200 $            1 $     200 
 8-inch Gate Valve EA 1 $   1,500 $  1,500 
 Connect to Existing 8-Inch Waterline EA 2 $  2,500 $  5,000 

Subtotal $54,730 
Construction Contingency (15%) $  8,300 

Design Engineering Services $  6,500 
Survey $  3,000 

Construction Engineer $  3,000 
CONSTRUCTION COST TOTAL $75,600 
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6.7.2 WATERLINE REPLACEMENT IMPROVEMENTS 

The risks of hydraulic failures are rising with the aging distribution system. 

Prioritizing a replacement schedule is important for preparation of an asset 

management program that will help the City continue to maintain a sustainable water 

system. Hydraulic modeling, inspection methods, historic records, and other means 

can all be utilized in developing a risk-based prioritization for asset replacement 

planning. The factors for determining risk can be defined as likelihood of failure and 

the consequence of failure. For the purposes of this reports a hydraulic model was 

used to develop a pipe replacement priority list. The attributes used for likelihood of 

failure factors include: shear stress, flow fluctuations, and maximum velocity and flow 

rates. These together are defined as the “Hydraulic Stress.” The attributes used for 

consequence of failure factors include: criticality, hydraulic risk, capacity, and probable 

replacement cost.  Weight percentages used for prioritization are listed in Table 6-13. 

Using the scores developed with the hydraulic model and weighted percentages, the 

map of the distribution system that was created with color coding indicating waterline 

replacement prioritization is located at the back of this report. 

Table 6-13 -- Prioritization Weighted Percentages 

Category Weight 

Criticality 25% 
Hydraulic Risk 25% 
Capacity 15% 
Replacement Cost 5% 
Hydraulic Stress 30% 
Total 100% 

 

6.7.3 ADDITIONAL VALVES AND FLUSHING HYDRANTS 

The City’s water system includes many valves and fire hydrants. The newer 

developments have a greater concentration of valves and fire hydrants than older 
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areas of the City, possibly due to updated codes or standards. Having fire hydrants at 

the end of every line improves the City’s ability to flush dead-end lines, reduces water 

age and areas of low chlorine concentration. While it is not always economically 

feasible to add a valve and fire hydrant on every segment of pipe, there are some areas 

within the City’s distribution system that would have greatly improved flushing ability 

with the installation of a fire hydrant or flushing hydrant.  

The area identified in Figure 6-11, includes a mile of 4-inch and 12-inch 

waterlines without a flushing hydrant along N 1420 Rd. Since there is little 

development in this area currently, the modeled water age is higher and could cause 

degradation in water quality. 

 
Figure 6-11 — Proposed Additional Flushing Hydrant 

Similarly, there are also several areas that would benefit from the installation of 

additional water valves. Placement of water valves on future waterlines should be 

considered to increase the ability to isolate water lines when breaks occur and cause 

less impact on customers. An identified area is the at the 12-inch tee south of the 

booster pump station shown on Figure 6-12. When there is development in the areas 

just North of the 12-inch line spanning east and west the City should consider 
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installing a valve on the east side of this tee to improve the ability to isolate the 12-

inch line to the east. 

 
Figure 6-12 — Proposed Additional Water Valves 

6.7.4 RECORD KEEPING 

The accuracy of the pipe replacement prioritization is dependent on the data 

available. An accurate inventory of the active waterlines will greatly improve the City’s 

ability to develop future waterline replacement lists based on prioritization methods. 

GIS mapping is a great tool that the City is already utilizing. Keeping records of 

waterline breaks, pipe installation years, depth of pipe, and pipe materials within GIS 

will increase the usefulness of the software. This data can be used to develop future 

pipe replacement prioritization lists. 

6.7.5 DISTRIBUTION STORAGE CAPACITY IMPROVEMENTS 

As discussed in Section 3.6.1 the City has a total water system storage of 

880,000 gallons. The typical fire flow design storage capacity plus the projected 2040 

average daily demand is calculated to be 921,200 gallons, which is greater than the 
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current storage capacity. The location of future developments, amount of current 

water storage in each pressure zone, and actual seen growth rate should all be 

considered when determining the future storage capacity needs.  



 Preliminary Engineering Report 

 

May 2019   P a g e  | 102 
Recommendations 

7 RECOMMENDATIONS 

7.1 SUPPLY RECOMMENDATIONS 

Supply recommendations include both short term and long-term 

recommendations. Improvements recommended within the next five years include: 

• Survey Well sites No. 6 through No. 9 and ensure that vents and electrical 

equipment are at least two feet (2’) above the 100-year flood elevation 

• Install an additional raw waterline from a point near the Wakarusa River 

to Well No.10. 

• Extend the raw waterline to a new treatment plant site, with a second 

crossing of the Wakarusa River. 

• Upgrade the Well pumps to deliver water to the new plant site. 

Longer term recommendations include: 

• Relocate and increase the capacity of Well No.5 

• Obtain additional water rights  

7.2 WATER TREATMENT PLANT RECOMMENDATIONS 

Recommendations include supply system improvements and the construction 

of a new water treatment plant at a new site. The existing facility includes structures 

that have been abandoned, deteriorating/inadequate structures that have been 

repurposed (office and wash water basin), and structures that have been added on to.  

While it would be physically possible to increase the existing plant capacity by 50 

percent, it is not recommended.  The existing site around the water treatment plant is 

very congested, older structures are deteriorating, facilities are inadequate (lab is 

extremely small, all electrical switchgear is in the filter gallery subject to moisture, 
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pumps are located in the basement, clearwell is undersized) and the plant is within the 

100-year flood plain.  Lamp Rynearson recommends that the City construct a new 

water treatment plant on a new site to the east that is above the flood plain. The new 

water treatment plant would have an initial capacity of 4.2 mgd, with the ability to 

expand the facility up to 8.4 mgd.  Lamp Rynearson recommends a total budget of 

$12.5 million for the purchase of a new site, supply system improvements and water 

treatment plant construction. 

7.3 WATER DISTRIBUTION RECOMMENDATIONS 

The City is not in need of immediate Distribution System Improvements.  

Section 6.7 presents several different improvements that should be considered in the 

future based on the locations of growth and annual budgets.  All of the listed 

improvements would benefit the Water Distribution System, however, none are 

considered urgent.  Lamp Rynearson recommends that the City prioritize distribution 

improvements as staff sees fit, utilizing the information presented in Section 6.7. 
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8 FINANCING OPTIONS 
The following is general information about potential funding sources.  

Discussion with each agency about their financing options is recommended. While the 

various government funding programs reduce the debt service, the program 

requirements will increase engineering costs and extend the implementation schedule. 

The City could complete a two-page profile to schedule a meeting with the 

Kansas Interagency Advisory Committee (KIAC). KIAC is a program that was created to 

provide better guidance and direction to communities seeking funding for water and 

sewer projects. Applicants are encouraged to appear before the Kansas Interagency 

Advisory Committee (KIAC) prior to application submission. 

8.1.1 USDA – RURAL DEVELOPMENT 

Rural Development (RD) Water and Wastewater loan and grant funds may be 

used to construct, enlarge, extend, or improve water systems in communities with a 

population of 10,000 or less.  These loans can be made to Cities and water and sewer 

districts. The types of projects that are eligible for RD funds include:  

• Drinking water sourcing, treatment, storage and distribution  

• Sewer collection, transmission, treatment and disposal  

• Solid waste collection, disposal and closure  

• Storm water collection, transmission and disposal  

Eligibility for grant and loan funding is also based on median household income 

(MHI). The current interest rates are based on the municipality’s MHI; market = 4.250%, 

intermediate income= 3.375%, and poverty = 2.500%. The rates adjust quarterly. 

RD offers up to 75 percent grant funds in combination with loan funds for 

entities that qualify.  The median household income (MHI) for Eudora is $60,554, 

according to U.S. Census Bureau information, and would mean the City is eligible for 
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market interest rate loan funds and no grant. The 40-year loan term with the first two 

years interest only, results in lower annual payments when compared to other bond 

financing options.  Security for a RD loan is normally provided by a revenue bond. Part 

of the new process to apply for a RD loan or grant is submitting a electronic 

engineering report through their new website portal, RD Apply. 

(https://www.rd.usda.gov/programs-services/rd-apply) 

8.1.2 COMMUNITY DEVELOPMENT BLOCK GRANT PROGRAM 

 The Small Cities Community Development Block Grant (CDBG) program is a 

program that provides Federal funds to local units of government for the development 

of viable communities.  In order to receive funds, one of three national objectives of 

the program must be met: Benefit to low-to-moderate income persons, prevention or 

elimination of slums and blight, or resolution of an urgent need where local resources 

are not available to do so.   

The minimum CDBG eligibility criterion for benefit is a low-to-moderate income 

percentage of 51 percent in the area benefited by the proposed project.  The current 

LMI of Eudora is 34.2%, which does not meet this requirement. 

8.1.3 KANSAS PUBLIC WATER SUPPLY LOAN FUND 

The State Revolving Fund (SRF) program is available through the KDHE for both 

water and wastewater projects.  The market interest rate is subsidized, and the loan 

term is limited to a maximum of 20 years.  To obtain a loan, the City would first be 

required to be listed on the Project Priority List in the Intended Use Plan.  Projects that 

only provide for future growth are not considered for funding. The City would also be 

required to adopt and implement a Water Conservation Plan in order to be eligible for 

funding.  

  

https://www.rd.usda.gov/programs-services/rd-apply
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KPWSLF program has the following requirements for a disadvantaged 

community: 

• Population served of 3,300 or less based on most recent decennial census; 

• Average user rates for five thousand gallons is at least 2 percent of the 

recipient’s median household income, and; 

• The median household income is at or below 75 percent of the state average 

as determined by the most recent decennial census; 

With the decennial (2010) MHI of $56,766 the City does not meet the definition 

of disadvantaged and they are unlikely to receive grant funds. KPWSLF has a low 

interest rate of 2.0% (1.5% plus and administration fee of 0.5%) with a loan period of up 

to 20 years. Security for an SRF loan is also provided by revenue bond authority.   

8.1.4 PRIVATE FUNDING 

The City could also choose to finance the proposed projects with their current 

cash reserves or apply for a private loan or bond. As seen in the 2018 financial audit in 

Appendix G, the City had nearly $326,000 in cash reserves in 2018. Part of the 

proposed improvements could be financed with these funds, however maintaining a 

fund balance of at least 25% of the annual expenditures is recommended. The 2018 

total expenditures were $1,113,018. Twenty-five percent (25%) of this would be 

approximately $278,250. The City could also use revenue bonds. Revenue bonds are a 

common method of obtaining long term financing for projects.  These tax-exempt 

bonds are retired from water revenues generated by the rate structure.  Current bond 

rates for 20-year municipal bonds range from 2.4% to 3.4%.  The interest rates are low 

enough to be competitive with funding agencies such as Rural Development. 
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8.1.5 CURRENT DEBT 

The City currently has a debt obligation for a Kansas Water Pollution Control Revolving 

Loan Fund from 2008. This loan is projected to be paid off in 2028 and has a current 

outstanding balance of $1,608,936. 

8.1.6 WATER RATES 

The City’s current water rates are as follows: 

Location Meter Size 
Base 
Fee[1] 

Usage 
Charge 

(per 1,000 gal) 

Average 
Bill 

(5,000 gal) 
City <1" $16.07 $6.17 $40.75 
City 1" $25.02 $6.17 $49.70 
City 1.5" $25.02 $6.17 $49.70 
City 2" $56.84 $6.17 $81.52 

City: Multi-unit 1" $16.07 $6.17 $40.75 
City: Multi-unit 1.5" $16.07 $6.17 $40.75 
City: Multi-unit 2" $16.07 $6.17 $40.75 

Rural <1" $24.10 $9.22 $60.98 
Rural 1" $37.53 $9.22 $74.41 
Rural 2" $85.27 $9.22 $122.15 

[1] Includes first 1,000 gallons 

If the City chose to proceed with the raw water well and supply improvements 

immediately, water revenues would need to be increased initially by a minimum of13% 

to meet future operational revenue requirements. This does not include factors such 

as increases in the City’s administration and distribution expenses as well as revenues 

from connection fees and building permit. Revenues from these fees would offset the 

revenue requirements for the capital improvement expenses and lower rate increases 

could be feasible. When a capital improvement plan schedule is finalized the City is 

recommended to perform a water and sewer rate study. Alternate revenue sources, all 

expenses, and different rate increase methods would all be reviewed in a rate study. 

Estimated rate increases required for each treatment/supply alternate are listed in the 
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table below. These only include new treatment and immediate raw water and supply 

improvements. 

Alternative Residential Industrial Bulk Rate 
Increase 

Avg % 
Increase Base Rate 

Increase 
Usage 
Rate 

Increase 

Base Rate 
Increase 

Usage 
Rate 

Increase 

1 $1.25 $1.25 $1.25 $1.25 $1.00 13% 

2 $2.00 $2.50 $2.00 $2.50 $2.25 27% 

3 $1.75 $2.00 $1.75 $2.00 $2.75 25% 

4 $5.00 $4.75 $5.00 $4.75 $2.50 47% 

5 $3.00 $3.50 $3.00 $3.50 $4.00 40% 

 

9 PROPOSED IMPROVEMENT SCHEDULE 

The schedule for supply and treatment improvements will depend upon the 

alternative selected by the City. If the existing facility is to remain in service, then 

design of the supply system and treatment facility improvements should begin 

immediately. Design of the treatment plant expansion should begin in ten to fifteen 

years, depending on actual demand. 

If the decision is made to connect to De Soto, planning for the necessary 

infrastructure should begin immediately. Likewise, planning should begin immediately 

if a new treatment plant is to be constructed. 

This report is considered preliminary in nature. Once the supply and treatment 

option is decided upon, no matter the alternative selected, an engineering report 

providing further detail for that alternative should be prepared and submitted to KDHE. 

As noted in Section 6.7, the distribution system improvements are 

recommended but not critical. Lamp Rynearson recommends budgeting an initial 

minimum of $50,000 per year for improvements. Improvements made during the next 
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few years would include the looping recommendations, additional valves, and 

additional hydrants. Beyond that, funds would be used to replace aging waterlines as 

necessary. 
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